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PREFACE
W ith  t h i s  A n n u a l R e p o rt we i n t e n d  t o  g iv e  a  
b r i e f  s u rv e y  o f  t h e  s c i e n t i f i c  a c t i v i t y  o f  t h e  
I n s t i t u t e  o f  N u c le a r  R e se a rc h  o f  t h e  H u n g a ria n  
Academy o f  S c ie n c e s  i n  1983.
Our r e v ie w  i s  b a s e d  m a in ly  on  t h e  p u b l i c a t i o n s  
a n d  on th e  p a p e r s  s u b m i t te d  f o r  p u b l i c a t i o n  i n  th e  
l a s t  y e a r .  Some o f  t h e  a r t i c l e s  p r i n t e d  i n  1983 hav e  
b e e n  in c lu d e d  i n  t h e  p r e v io u s  r e p o r t  due t o  t h e i r  
s u b m is s io n s .  I n  t h o s e  c a s e s  we g av e  t h e  d a t a  o f  
a p p e a ra n c e  b u t  o m i t te d  t h e  a b s t r a c t s .  I n  a d d i t i o n  t o  
t h e  p u b l i c a t i o n s  we a l s o  r e p o r t  t h e s e s  and  s e m in a rs ,  
a n d  g iv e  a  few  s t a t u s  r e p o r t s  on  t h e  m a jo r  
e x p e r im e n ta l  f a c i l i t i e s  and  p r o j e c t s  o f  ATOMKI.
The s u b j e c t  i s  c l a s s i f i e d  a c c o r d in g  t o  t h e  m ain 
f i e l d s  o f  r e s e a r c h  i n  t h i s  i n s t i t u t e .  The o r i g i n a l  
la n g u a g e  i s  i n d i c a t e d  o n ly  i f  i t  i s  n o t  E n g l is h .
The e d i t o r  th a n k s  M rs. A. D a r in  f o r  g a th e r in g  
t h e  m a t e r i a l  a n d  p r e p a r in g  th e  a u th o r  in d e x .
J .  Cseh
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NUCLEAR PHYSICS
TRANSITION DENSITY OF CHARGE-EXCHANGE PROCESSES 
R. G. Lovas
S u b m itte d  t o  P h y s . R ev. C
The t r a n s i t i o n  d e n s i t y  Д 3 o f  ( i f ' , ir°) , ( к 0 , i r ' ) j ( p , n ) ,  ( ^ i e , ! )  e t c .
c h a rg e -e x c h a n g e  p r o c e s s e s  l e a d i n g  t o  a n a lo g u e  s t a t e s  i s  u s u a l l y  i d e n t i f i e d  
e i t h e r  w i th  t h e  n e u t r o n - p r o to n  d e n s i t y  d i f f e r e n c e ,  o r  w i th  t h e
d e n s i t y  o f  t h e  n e u t r o n  e x c e s s  ( n . e . ) ,  T h e se  tw o q u a n t i t i e s  may o n ly
be e q u a l  i f  t h e  i n t e r a c t i o n s  i n  t h e  n u c le u s  do n o t  d i s t i n g u i s h  b e tw een  
n e u tr o n s  and  p r o to n s .  I t  was r e c e n t l y  p o ro p o se d  [ 1 ]  t h a t ,  a t  l e a s t  f o r  
n u c l e i  o f  s m a l l  n . e . ,  t h e  c o r r e c t  p r e s c r i p t i o n  i s  Л $  -  g  Vve\
We h av e  c o n s t r u c t e d  fo rm u la e  a n d  made e s t i m a t e s  f o r  i n  a  s i n g l e -  
- p a r t i c l e  m odel i n  w h ich  t h e  i n t e r a c t i o n s  t h a t  d i s t i n g u i s h  p r o to n s  fro m  
n e u t r o n s ,  t h e  Coulom b and  t h e  asym m etry  p o t e n t i a l s ,  a r e  t r e a t e d  a s  f i r s t -  
- o r d e r  p e r t u r b a t i o n s .  T h e i r  e f f e c t  i s  assum ed t o  c o n s i s t  i n  m ix in g  t h e  
u n p e r tu r b e d  s t a t e  w i th  t h e  ( d i s c r e t e )  i s o v e c t o r  m onopolé s t a t e .  I t  i s  
fo und  t h a t  t h e  c o n d i t i o n  f o r  Д S ~ S T ^  "to h o ld  i s  t h a t  t h e  e f f e c t  o f  t h e  
n .e .  on  th e  m ix in g  b e  d i s r e g a r d e d .  The n . e .  a f f e c t s  t h e  m ix in g  i n  t h r e e  
w ays: ( 1 ) i t  s p l i t s  t h e  i s o v e c t o r  m onopolé l e v e l ;
( 2) p r o to n  e x c i t a t i o n s  t o  an d  n e u t r o n  e x c i t a t i o n s  from  t h e  s t a t e s
o c c u p ie d  b y  t h e  n . e .  c o n t r i b u t e  t o  t h e  m onopolé; (3 )  t h e  
n . e .  p o l a r i z e s  t h e  s e l f - c o n j u g a t e  c o re  v i a  t h e  asym m etry  p o t e n t i a l .  I n  t h e  
t a i l  o f  AgC'+j ( 1 .3  As fm<<f<l.7 5 A3 fm , A b e in g  t h e  m ass n u m b e r) , w h ich  
d o m in a te s  t h e  c h a rg e -e x c h a n g e  t r a n s i t i o n s ,  t h e  p e r t u r b a t i v e  c o n t r i b u t i o n s  
-i (1 =1, 2 , 3) t o  4 ^  a r e  e x p e c te d  t o  be m ore o r  l e s s  p r o p o r t i o n a l  t o  
g""e-(<+). Our e s t i m a t e s  f o r  t h e  f a c t o r s  o f  p r o p o r t i o n a l i t y  show t h a t  i n  
t h i s  r e g io n  c o r r e c t i o n  ( 1 ) i s  n e g l i g i b l e , c o r r e c t i o n  ( 2 ) i s  o n ly  
s i g n i f i c a n t  f o r  h e a v y  n u c l e i , b u t  t h e  c o re  p o l a r i z a t i o n  ( 3 )  i s  a p p r e c ia b l e  
th ro u g h o u t .  We s u g g e s t  t h a t  t h e  Coulomb e f f e c t  [ c o r r e c t i o n s  ( l ) + ( 2 ) ]  may 
e x p la in  t h e  d e p a r t u r e  from  t h e  L ane m odel fo u n d  fo r^ h e a v y  n u c l e i  [ 2 ] .  
M oreover, we a rg u e  t h a t  t h e  c o r r e c t i o n s  f o r  t> 1 .7 5  4 t  fm m u st be much 
l a r g e r  r e l a t i v e  t o  th a n  t h o s e  f o r  ^ < 1 .7 5  A5 fm . T h is  e f f e c t  may a c c o u n t  
f o r  t h e  anom aly  i n  t h e  0 °  p io n  c h a rg e -e x c h a n g e  c r o s s  s e c t i o n s  [ 3 ] .  F o r  
a c t u a l  c a l c u l a t i o n s  o f  A j we s u g g e s t  t o  u se  t h e  i s o s p i n - p r o j e c t e d  
H a r tr e e -F o c k  m odel [ 4 ]  m o d if ie d  s o  t h a t  a l l  A T =0, ±1 i s o s p i n  a d m ix tu re s  
be in c lu d e d  i n  t h e  a n a lo g u e  s t a t e .
[1 ]  N. A uerbach  a n d  Nguyen Van G i a i ,  P hys. R ev. C24 (1 9 8 1 ) 782
[2 ]  S . D. S c h e ry  e t  a l . , N u c i. P h y s . A234 (1 9 7 4 )  109
[3 ]  H. W. B ae r e t  a l .  , B u l l .  Am. P h y s . S oc . 2j5 (1 9 8 1 ) 607
[4 ]  E . C a u r ie r  a n d  A. P o v e s , N u c i .  P hys. A385 (1 9 8 2 ) 407
CLUSTER APPROACH TO THE DWBA DESCRIPTION OF TRANSFER REACTIONS
K. F. P á l ,  R. G. L o v a s , M. A. N a g a r a ja n 1 ^, B. G y a rm a ti an d  T . V e r ts e
1 D a re sb u ry  L a b o r a to r y ,  W a r r in g to n ,  UK
C o n t r ib u t io n s  t o  t h e  1 0 th  I n t e r n a t i o n a l  C o n fe re n c e  on  Few-Body p ro b le m s i n  
P h y s ic s ,  K a r l s r u h e ,  2 1 -27  A u g u s t ,  1983 , e d . B. Z e i t n i t z ,  p .  215.
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MICROSCOPIC DESCRIPTION OF 7L i and  7Be FOR THE ШВА TREATMENT OF CLUSTER 
TRANSFER REACTIONS
K .F . P á l ,  R.G. L o v as , M.A. N a g a r a j a n ^ , B. G y a rm a ti and  T . V e r ts e
S c ie n c e  and  E n g in e e r in g  R e se a rc h  C o u n c il  D a re sb u ry  L a b o r a to r y ,  D a re sb u ry , 
W a rr in g to n  WA4 4 AD, UK
N u c le a r  P h y s ic s  A402 (1983) 141
GENERATOR-COORDINATE CALCULATION OF THE POTENTIAL OVERLAP FOR THE ШВА 
DESCRIPTION OF CLUSTER TRANSFER REACTIONS
R.G. L o v as, K .F . P á l  an d  M.A. N a g a ra ja n "^
S c ie n c e  and  E n g in e e r in g  R e se a rc h  C o u n c il  D a re sb u ry  L a b o r a to r y ,  
D a re sb u ry , W a rr in g to n  WA4 4AD, UK
N u c le a r  P h y s ic s  A402 (1983 ) 114
DESCRIPTION OF THE RELATIVE MOTION OF a-PARTICLE AND NUCLEAR CORE IN 
a-TRANSFER REACTIONS
F.K . P á l
PhD T h e s i s ,  K o ssu th  U n i v e r s i ty ,  D e b re ce n , 1982 
( I n  H u n g a ria n )
TRANSITION DENSITY FOR SINGLE CHARGE-EXCHANGE SCATTERING OF PIONS 
R.G. Lovas
P r o c . I n t .  C onf. on h ig h -e n e rg y  n u c l e a r  p h y s i c s ,  B á la to n f ü r e d ,  H ungary , 
6 -1 1  J u n e ,  1983
COMMENT ON "ENERGY DEPENDENCE VERSUS ANGULAR MOMENTUM DEPENDENCE OF 
OPTICAL POTENTIALS"
R.G . Lovas and  K .F . P á l
S u b m it te d  t o  P h y s . Rev. C
B a u h o ff  r e c e n t l y  show ed t h a t ,  f o r  a  b ro a d  c l a s s  o f  p r a c t i c a l l y  u se d  
e n e rg y  d e p e n d e n t o p t i c a l  p o t e n t i a l s ,  i t  i s  p o s s i b l e  t o  c o n s t r u c t  a n  e n e rg y  
in d e p e n d e n t  and  a n g u la r  m onent urn d e p e n d e n t b u t  o th e r w is e  l o c a l  e q u iv a l e n t  
p o t e n t i a l .  We h a v e  p o i n t e d  o u t  t h a t  some o f  B au h o ff ’ s  f i n a l  fo rm u la e  a r e  
i n c o r r e c t ,  b u t  t h a t  do es  n o t  ch an g e  any  o f  t h e  e s s e n t i a l  p o i n t s .  We h av e  
a l s o  p ro v e d  t h a t  t h e  e n e rg y  in d e p e n d e n t  e q u iv a l e n t  p o t e n t i a l  i s  u n iq u e .
A POWERFUL APPROXIMATION METHOD AS APPLIED TO ONE-BODY PROBLEMS 
В. G y arm ati
S e m in a r  t a l k  a t  th e  N u c le a r  P h y s ic s  L a b o r a to ry ,  O xfo rd  
4 th  May, 1983
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SINGLE-PARTICLE RESONANT STATES IN DEFORMED POTENTIALS 
B. G yarm ati, A . T . K ruppa , Z. Papp and  G. W olf 
S u b m itted  t o :  N u c le a r  P h y s ic s  A
I t  i s  shown t h a t  th e  a p p ro x im a t io n  schem e t o  th e  S c h r ö d in g e r  e q u a t io n  
w ith  p u re ly  o u t - g o i n g  a s y m p to t ic s  t h a t  i s  b a s e d  on t h e  s e p a r a b le  e x p a n s io n  
o f  th e  p o t e n t i a l  (PSE m ethod) c a n  be e x te n d e d  i n t o  t h e  w ave num ber r e g io n  
к  - -Я" w ith  0< X-  T h is  e x te n d e d  schem e i s  p ro v e d  t o  b e  e q u iv a l e n t  w i th  
t h e  a n a ly t ic  c o n t i n u a t i o n  o f  t h e  hom ogeneous L ippm ann-S chw inger e q u a t io n  
i n t o  th e  same r e g i o n .  So i t s  s o l u t i o n s  a r e  t h e  Gamow s t a t e s .  As t h e  PSE 
m ethod h a n d le s  s p h e r i c a l  a n d  n o n - s p h e r ic a l  p o t e n t i a l s  on  e q u a l  f o o t in g  i t  
i s  a b le  t o  y i e l d  Gamow s t a t e s  i n  de fo rm ed  p o t e n t i a l s .
A NEW ATTEMPT TO CALCULATE THE IMAGINARY PART OF THE HEAVY ION OPTICAL 
POTENTIAL
M. H erzog1^ , R. L i o t t a 1^ , T . V e r ts e :
F o r s k n i n g s i n s t i t u t e t  f o r  A to m fy s ik
Sem inar t a l k  a t  t h e
8bo Academy, T u r k u ,  S e p t . 3 0 , 1983
CONTRIBUTION OF DIRECT PROCESSES TO THE OPTICAL POTENTIAL 
T . V ertse
Sem inar t a l k  a t  t h e  
U ni ve rs  i t é  d e  G re n o b le ,
I n s t i t u t  d e s  S c ie n c e s  N u c l é a i r e s ,  G re n o b le  D ec. 9 . 1983
ENERGY DEPENDENCE OF THE CROSS-SECTION OF THE PROCESSES
116 , 120S n ( p ,p ) 1 1 6 ,1 2 °Sn NEAR THE COULOMB-BARRIER AND THE JLM OPTICAL 
POTENTIAL
T . V e r tse , L . Z o ln a i
S ubm itted  t o  3 4 rd  C o n fe re n c e  on  N u c le a r  S p e c tro s c o p y  o n  N u c le a r  S t r u c t u r e ,  
A lm a-Ata, 19 8 4 .
( I n  R u ssian )
EXPLANATION OF INTERNAL CONVERSION ANOMALIES BY GENERALIZED EXCHANGE 
CORRECTION
E . V ata i
S u b m itted  t o  N u c le a r  P h y s ic s  A
ON THE FINE STRUCTURE OF THE RMS RADIUS
L. Végh
S u b m itte d  t o  t h e  A c ta  P h y s . Hung.
The f i n e  s t r u c t u r e  o f  n u c l e a r  rms c h a rg e  r a d i i  fo u n d  i n  e x p e r im e n ta l  
d a t a  f o r  i s o t o p i c  an d  i s o t o n i c  s e q u e n c e s 1) i s  d i s c u s s e d  w i t h i n  a  pheno­
m e n o lo g ic a l  t r e a tm e n t .  We g iv e  a  s im p le  m odel b a s e d  on t h e  tw o -p a ra m e te r  
F e r m i - d i s t r i b u t i o n  w here  t h e  s h e l l  e f f e c t s  c a n  be  w e l l  e x p la in e d  by  s m a l l  
s u r f a c e  c h a n g e s . I t  i s  d e m o n s tra te d  t h a t  t h e  p o l a r i z a t i o n  e f f e c t  r e s p o n s i b l e  
f o r  t h e  f i n e  s t r u c t u r e  ca n  be  d e s c r ib e d  by  t h e  d e g re e  o f  t h e  v a le n c e  s h e l l  
o c c u p a t io n .  The m odel w i th  one f r e e  p a ra m e te r  p ro v id e s  a  good  d e s c r i p t i o n  
f o r  i s o t o p i c  an d  i s o t o n i c  s e q u e n c e s 2 ) ,  a s  p r e s e n t e d  i n  F ig .  1 .
F i g . l :  a )  The a z  s lo p e s  o f  n o rm a l is e d  rms r a d i i  f o r  i s o t o p i c  s e q u e n c e s  
m u l t i p l i e d  by t h e  a v e ra g e  m ass num bers a s  a  f u n c t io n  o f  a to m ic  num bers. 
The s o l i d  l i n e s  shew  t h e  e x p e r im e n ta l  t r e n d s 1) ,  c i r c l e s  d e n o te  t h e  
c a l c u l a t e d  v a lu e s 2 ) .  
b )  The same f o r  i s o t o n i c  s e q u e n c e s .
1 ) I .  A n g e li  an d  M. C s a t ló s  N u c i. P h y s . A288 (1 9 7 7 ) 480 
2 " ATOMKI K özlem ények, 20 (1 9 7 8 ) 1
) L. Végh, Dubna P r e p r i n t  E 4 -81 -636  (1981)
"GIUSI" AN R-MATRIX PROGRAM FOR DETERMINATI ON OF RESONANCE PARAMETERS 
FROM DEFERENTIAL CROSS SECTION OF COMPOUND NUCLEAR-REACTIONS
L. Z o ln a i
P r ik la d n a y a  Y a d e m a y a  S p e c t r o s o p iy a  Vyp. 1 1 , 1982 p .  82.
( I n  R u ss ia n )
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19F ( a , y ) 23Na AND 19F ( a ,p ) 22NeLEVELS IN 2 3Na EXCITED BY THE 19F ( a , a ) 19F,
REACTIONS
J .  C se h , E. K o l ta y ,  Z . M áté, E . S o m o rja i an d  L. Z o ln a i  
S u b m itte d  t o  N u c le a r1 P h y s ic s  A
E x c i t a t i o n  f u n c t i o n s  have  b e e n  m easu red  a t  f i v e  a n g le s  f o r 19F ( a ,a )  19F 
up t o  E~=3.7 MeV. T he e x c i t a t i o n  c u rv e s  f o r  t h e  19F ( a ,y ) 2 3N a, 19F ( a ,p 0 ) 22Ne 
and  19F (a ,p^y )22Ne r e a c t i o n s  w e re  a l s o  o b t a in e d  i n  s im u l ta n e o u s  m eas­
u re m e n ts . M u l t i - l e v e l  R -m a tr ix  c a l c u l a t i o n  w as u s e d  t o  a n a ly s e  th e  e l a s t i c  
s c a t t e r i n g  d a ta  y i e l d i n g  p a ra m e te r s  f o r  16 r e s o n a n c e s .  60 re s o n a n c e s  
c o r re s p o n d in g  t o  l e v e l s  i n  2 3Na w ere  s e e n  i n  t h e  d i f f e r e n t  r e a c t i o n s .  A 
c o m p a riso n  o f  r e s o n a n c e  e n e rg y  a n d  t o t a l  w id th  d a t a  i s  g iv e n .
The 19F ( a ,y ) 13Na r e a c t i o n  b e lo w  Ea = 2 .3  MeV was s tu d i e d  a l s o  w i th  t h e  
h e lp  o f  th ic k  t a r g e t  m ea su rem e n ts . D ecay schem e f o r  tw o r e s o n a n c e s  a r e  
g iv e n .  The a - p a r t i c l e  s t r e n g t h  i s  d i s c u s s e d .
E«, MeV
F i g . l .  Com parison o f  e x c i t a t i o n  f u n c t io n s  s im u l ta n e o u s ly  m e a su re d  i n  t h e  
d i f f e r e n t  19F+a p r o c e s s e s .  T h ic k  t a r g e t  y i e l d s  a r e  a l s o  shown on 
i n s e r t s .  T he s o l i d  l i n e  i s  a  t h e o r e t i c a l  f i t  i n  p a r t  ( a )  and  a  
gu ide  t o  t h e  e y e s  on o t h e r  p a r t s
10
LEVELS OF 14N NEAR 1 3 .7  MsV EXCITATION FROM THE ANALYSIS OF DOPPLER 
BROADENED y-LIN E SHAPES IN THE 10B ( a ,p y ) 13C REACTION
J .  C seh . A. Z. K i s s ,  E . K o l ta y ,  B. Nyakó and  É. P in ty e 1 ^
■ ^ C lin ic  o f  R a d io lo g y , D ep t, o f  R a d ia t io n  T h e ra p y , M e d ic a l U n i v e r s i t y ,  
D eb re ce n , H ungary
N u c le a r  P h y s ic s  A410 (1 9 8 3 ) 147-155
E x c i t a t i o n  f u n c t io n  h a s  b e e n  m e a su re d  i n  t h e  10B ( a ,p y ) 13C r e a c t i o n  by  
у - d e t e c t i o n .  E n r ic h e d  t a r g e t  an d  G e (L i)  d e t e c t o r  hav e  b e e n  u s e d . The D o p p le r  
b ro a d e n e d  у - l i n e  sh a p e  h a s  b e e n  a n a ly s e d  r e s u l t i n g  i n  t h e  a n g u la r  d i s t r i b u ­
t i o n  o f  p r o to n s  i n  e a c h  e n e rg y  p o i n t .  V ia  R -m a tr ix  a n a l y s i s  o f  t h e s e  
d i s t r i b u t i o n s  p a ra m e te r s  o f  t h r e e  r e s o n a n c e s  h a v e  b een  d e te rm in e d .
E„(MeV)
13,5 136 13.7 138
The L eg en d re  c o e f f i c i e n t s  A^ f o r  L=0 t o  4 a s  t h e  f u n c t i o n  o f  c t-e n e rg y , 
i n  a r b i t r a r y  u n i t s .  The s o l i d  l i n e s  r e p r e s e n t  th e  b e s t  f i t  from  t h e
R -m a tr ix  a n a l y s i s .
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ANALYSIS OF THE 27A l ( p ,y ) 28S i  REACTION AT SUBBARRIER ENERGIES IN TERMS OF 
THE DIEECT-SEMIDIRECT MODEL
M. K ic in s k a - H a b io r 1 ^ , P . D ecow sk i1 ^ , M. D abrow ska1 '*, W. G r o c h u ls k i1 ^ ,
P . J a r a c z 1 ^ , T . M a tu le w ic z 1 ^ , B. S ik o r a 1 ^ , J .  T oke1  ^ an d  E . S o m o rja i
" ^ I n s t i t u t e  o f  E x p e r im e n ta l  P h y s i c s ,  U n i v e r s i t y  o f  W arsaw , P o la n d  
Z. P h y s . A -  Atoms a n d  N u c le i  3 1 2 , 89-93  (1 9 8 3 )
D i f f e r e n t i a l  c r o s s  s e c t i o n s  f o r  у - t r a n s i t i o n s  t o  12 s t a t e s  i n  28S i  
fo l lo w in g  n o n r e s o n a n t  p r o to n  c a p tu r e  i n  27A1 n u c l e i  (Ep=1625 keV) w ere  
m easu red  a n d  a n a ly s e d  i n  te rm s  o f  t h e  d i r e c t - s e m i d i r e c t  m o d e l. The 
e x p e r im e n ta l  d a t a  a r e  r e p r o d u c e d  o n ly  when t h e  com plex c o u p l in g  c o n s ta n t  
w i th  t h e  GDR i s  e n h a n c e d  f o r  t h e  f  p a r t i a l  w ave i n  t h e  e n t r a n c e  c h a n n e l .
93 9U
VIRTUAL EXCITATI ON OF THE GDR MODE IN THE SUBBARRIER N a (p ,y )  Mg REACTION
M. K ic in s k a - H a b io r ,  M. D a b rc w sk a , P . D eccw sk i, T . M a tu le w ic z , B. S ik o r a  
an d  J .  Токе
I n s t i t u t e  o f  E x p e r im e n ta l  P h v s i c s ,  U n i v e r s i t y  o f  W arsaw, P o la n d  
and
J .  Cseh a n d  E . S o m o rja i
I n s t i t u t e  o f  N u c le a r  R e s e a rc h ,  D e b re c e n , H ungary
S u b m it te d  t o  t h e  Z e i t s c h r i f t  f ü r  P h y s ik  A.
D i f f e r e n t i a l  c r o s s  s e c t i o n s  f o r  n o n r e s o n a n t  r a d i a t i v e  c a p tu r e  o f  low  
e n e rg y  p r o to n s  (Ep=1348 keV a n d  1370 keV) by  23Na n u c l e i  e x h i b i t  f e a t u r e s  
p o i n t i n g  t o  t h e  v i r t u a l  e x c i t a t i o n  o f  th e  g i a n t  d ip o le  r e s o n a n c e  (GDR) 
mode. T h e o r e t i c a l  a n a l y s i s  c a r r i e d  o u t  w i t h i n  t h e  fram ew ork  o f  t h e  
d i r e c t  -  s e m i d i r e c t  c a p tu r e  m o d e l r e v e a l s  a n  e n h a n c e d  c o u p l in g  o f  t h e  GDR 
w i th  t h e  i n c i d e n t  p r o to n  f -w a v e  c o n s i s t e n t  w i t h  t h e  m ic r o s c o p ic  s t r u c t u r e  
o f  t h e  GDR i n  t h e  s - d  s h e l l  n u c l e i .
QUASIMOLECULAR AND CLUSTER STATES OF LIGHT NUCLEI AS EXAMPLES OF 
INTERMEDIATE STRUCTURE
J .  Cseh
J o u r n a l  o f  P h y s ic s  G. 9 (1983") 655
SUPERSYMMETRY IN NUCLEI
J .  Cseh
S e m in a r t a l k  a t  KFKI, B u d a p e s t ,  3 M arch , 1983 
( I n  H u n g a ria n )
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ANALYSIS OF RESONANCES IN THE 24Mg(160 , 160 ) 24Mg(2+, l . 37 MeV) REACTION 
T. P ap p , J .  C seh , T. V e r ts e
P ro c .  I n t .  C on f. N u c l. P h y s . F lo r e n c e ,  1983 , p .  632
Heavy io n  r e s o n a n c e s  h a v e  b e e n  a n a ly s e d  i n  a  
few  c a s e s  by  decom posing  t h e  r e a c t i o n  a m p litu d e  
i n t o  r e s o n a n t  an d  b a c k g ro u n d  te r m . I n  e a c h  r e ­
a c t i o n  i n v e s t i g a t e d  s o  f a r  1 ’2 ) a l l  t h e  
p a r t i c i p a t i n g  n u c l e i  h a d  s p in  z e r o .  We hav e  
g e n e r a l i z e d  t h i s  m ethod f o r  n o n - z e r o  c h a n n e l -  
- s p i n s .
Ehe R -m a tr ix  fo rm a lis m  h a s  b e e n  m o d if ie d  s o  
t h a t  t h e  c o l l i s i o n  m a t r ix  be a  sum o f  a  u s u a l  
r e s o n a n t  p a r t  3) and  a  b a c k g ro u n d  p a r t .  The 
l a t t e r  o n e  i s  e x p r e s s e d  i n  te rm s  o f  t h e  EWBA 
r a d i a l  i n t e g r a l s ,  c a l c u l a t e d  by  t h e  ZR code  
EWUCK, u s in g  fo rm u la e  (A. 1 7 , A. 18) o f  
S a t c h l e r  lt) .
We c o n s id e r e d  t h e  i n e l a s t i c  s c a t t e r i n g  o f  
160 on  24Mg 5 ) a s  an  exam ple  i n  o r d e r  t o  
d e c id e  i f  t h e  r e s o n a n c e s  fo u n d  i n  t h e  
21*Mg ( 160 , 12C )21S i  t r a n s f e r  p r o c e s s  1) 
show up i n  i n e l a s t i c  s c a t t e r i n g  a s  w e l l .
The an sw e r i s  a f f i r m a t i v e ,  a s  one ca n  s e e  
i n  t h e  f i g u r e  w h ere  t h e  c u rv e s  a r e  c a lc u ­
l a t e d  w i th  Г[пхГО1Г£ = 0 .15MeV2 an d  0.0032M eV2 
s t r e n g t h s .
*) S . J .  S a n d e rs  e t .  a l . , P h y s . Rev. C21 (1 9 8 0 ) 1810
2 ) P . B rau n -M u n z in g er e t .  a l . , P h y s . Rev. C24 (1 9 8 1 ) 1010
3) S. M. B l a t t ,  L. S . B ie d e n h a m , Rev. Hod. P h y s . 24 (1 9 5 2 ) 258 
k ) G. R. S a t c h l e r ,  N u c l. P h y s . 55 (1 9 6 4 ) 1 
5 ) M. P a u l  e t .  a l . ,  P h y s . Rev. C21 (1980) 1802
NUCLEAR STATES OF CORE+a-PARTICLE TYPE AND THE INTERACTING BOSON MODEL 
J . Cseh
I z v .  A kad. Nauk SSSR, S e r .  P h y s . 47 (1 9 8 3 ) 80 
( I n  R u ss ia n )
DYNAMICAL SYMMETRIES OF THE U (4) MODEL AND HIGH-LYING STATES IN THE 2°N e , 
28S i ,  AND 30S i  NUCLEI 
J . Cseh
P y s i c a l  Review  C 27 (1983) 2991
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SHORT LIFETIMES IN 26A1
J .  K e in o n e r f ^ , B. N yakó , A. L u u k k a in e n ^  an d  A. A n t t i l a " ^
"^ D e p artm e n t o f  P h y s i c s ,  U n i v e r s i t y  o f  H e l s i n k i ,  SF-00170 H e l s in k i ,  
F in la n d
N u c le a r  P h y s ic s  A403 (1983) 45 56
Mean l i f e t i m e s  o f  l e v e l s  i n  2 eA l hav e  b e e n  m e a su red  u s in g  t h e  D o p p le r-  
- s h i f t  a t t e n u a t i o n  (DSA) m ethod  a n d  t h e  r e a c t i o n  2 sM g (p ,y )2 ®Al. The l i f e ­
tim e  v a lu e s  o r  l i m i t s  w ere  d e te r m in e d  f o r  34 bound  l e v e l s  b e lo w  t h e  
e x c i t a t i o n  e n e rg y  o f  6 MeV: t h e  l i f e t i m e s  o f  13 l e v e l s  and  u p p e r  l i m i t s  
o f  3 l e v e l s  a r e  r e p o r t e d  f o r  t h e  f i r s t  t im e .  F o r  t h e  e f f e c t i v e  s to p p in g  
o f  r e c o i l s , t h e  t a r g e t s  w ere p r e p a r e d  by im p la n t in g  2 5Mg i n t o  Та b a c k in g s . 
The M onte C a r lo  m eth o d  and  t h e  e x p e r im e n ta l  s to p p in g  pow er w ere  u se d  i n  
th e  DSA a n a l y s i s .
THE EFFECT OF THE PROPERTIES OF SLOWING MEDIA ON NUCLEAR LIFETIMES 
DERIVED FROM DSA MEASUREMENTS
1 ) о )
M. M. A b d e l Hady ' ,  A . Z. K i s s ,  E . K o l ta y ,  B. N yakó, M. H au t a l a z
A in  Shams U n i v e r s i t y ,  C a i r o ,  A ra b  R e p u b lik  o f  E g y p t 
^D epartm en t o f  P h y s i c s ,  U n i v e r s i t y  o f  H e l s i n k i ,  SF-00170 H e l s in k i  1 7 , 
F in la n d
S u b m itte d  t o :  A c ta  P h y s . Hung.
A p p a re n t  l i f e t i m e s  d e te r m in e d  from  D o p p le r  S h i f t  A t t e n u a t io n  (DSA) 
m easu rem en ts  a r e  known t o  d e p e n d  o n  t h e  a to m ic  num ber Z2 o f  t h e  s to p p in g  
medium. I t  i s  shown h e r e  t h a t  i n a c c u r a c i e s  i n  t h e  d a t a  o f  t h e  medium w i l l  
r e s u l t  i n  a d d i t i o n a l  f l u c t u a t i o n  a s  t h e  f u n c t i o n  o f  Z2 *
The d e te r m in a t io n  o f  t h e  a c t u a l  c o n d i t o n s  o f  t h e  s lo w in g  medium h e lp s  
in  a v o id in g  s y s t e m a t i c  e r r o r s  i n  t h e  e v a l u a t i o n .  On t h e  o t h e r  h an d  t h e  u s e  
o f  e x p e r im e n ta l ly  d e te rm in e d  r a n g e  v a lu e s  f o r  t h e  p r o p e r  s e l e c t i o n  o f  
p a ra m e te r s  f e  a n d  f n  d e c r e a s e s  t h e  Z2 d e p e n d en c e  o f  a p p a r e n t  l i f e t i m e s .
The above e f f e c t s  a r e  i n v e s t i g a t e d  i n  t h e  c a s e  o f  t h e  6 .2  MeV e x c i t e d  
s t a t e  o f  1^N e x c i t e d  i n  th e  13C (p ,y ) 14N n u c l e a r  r e a c t i o n .
INVESTIGATION OF EXCITED STATES 
P. M anngord1 ^ , M. B r e n n e r ^ ,  Z .
OF 29P IN THE 28S i ( p , p ) 28S i  REACTION
9) .
V e r e s s ' , L . Z o l n a i ,  Z . M ate
1) D e p a r tm e n t o f  P h y s i c s ,  Abo A kadem i, T u rk u
2) B a j c s y - Z s i l i n s z k y  E n d re  T e c h n ic a l  S c h o o l ,  U jf e h é r t ó
34rd  C o n fe re n c e  on  N u c le a r  S p e c tr o s c o p y  and  N u c le a r  S t r u c t u r e ,  A lm a-A ta , 
1984.
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ALPHA-PARTICLE INDUCED RESONANCES IN / 0 S i  NUCLEUS 
E . Som orj a i
T h e s is  f o r 1 "the c a n d id a te  o f  s c ie n c e  d e g re e  
( I n  H u n g a ria n )
ELASTIC SCATTERING OF CHARGED PARTICLES OF LOW ENERGY 
L. Z o ln a i
T h e s is  f o r  t h e  c a n d id a te  o f  s c ie n c e  d e g re e  
( I n  H u n g a ria n )
RESONANT REACTIONS OF LIGHT NUCLEI AND NUCLEAR QUASIMOLECULES 
J . Cseh
T h e s is  f o r  t h e  c a n d id a te  o f  s c ie n c e  d e g re e  
( I n  H u n g a ria n )
A PLUNGER DEVICE TOR LIFETIME MEASUREMENTS OF EXCITED NUCLEAR LEVELS AND 
ITS TEST IN THE 19F ( a p y ) 22Ne REACTION
M. J ó z s a
D iplom a t h e s i s  K o ssu th  U n i v e r s i ty ,  1983 
( I n  H u n g a ria n )
EXPERIMENTS ON NUCLEAR SPECTROSCOPY OF LIGHT NUCLEI WITH THE BEAM OF A 
VAN EE GRAAFF ACCELERATOR
J .  C seh , Ä .Z . K is s ,  E . K o l ta y ,  Z . M á té , В. N yakó , É. P i n ty e ,  E . S o m o r ja i ,
L. Z o ln a i
S e m in a r  t a l k  a t  t h e  D ep a rtm en t o f  P h y s i c s ,  U n i v e r s i t y  o f  J y v ä s k y l ä ,  F in la n d  
3 rd  O c t, 1983
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INVESTIGATION OF THE RESONANCES IN F+ct an d  Mg+a PROCESSES BELOW 5 MeV 
BOMBARDING ENERGY
J .  C seh , E . K o l ta y ,  Z . M áté , E . S o m o rja i  and  L. Z o ln a i  
D e p t, o f  P h y s ic s ,  8bo Academy, T u rk u , F in la n d  6s t  S e p t ,  1983
RESONANCES IN ALPHA RADIATIVE CAPTURE OF FLUORINE%
J .  C seh , E . K o l ta y ,  Z . M áté , E . S o m o rja i  an d  L. Z o ln a i
E u ro p h y s ic s  S tu d y  C o n fe re n c e  on  F r o n t i e r s  o f  y -  a n d  X -ray  S p e c tr o s c o p y ,  
C r e te  -  G re e c e , J u n e  27 -  J u ly  1 ,  1983
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T . F én y es , J .  G u ly á s ,  T . K ib é d i ,  A. K ra s z n a h o rk a y , J .  T im á r , S . B ra n t*  and  
V. P a a r*
* P r irx x lo s lo v n o -m a te m a tic k i  f a k u l t é t ,  U n i v e r s i t y  o f  Z a g re b , 41000 Z a g re b , 
Y u g o s la v ia
S u b m it te d  t o  N u c le a r  P h y s ic s  A
The y - s p e c t r u m  o f  t h e  70Z n (p ,n y )  70Ga r e a c t i o n  was m e a su re d  w ith  G e(L i) 
s p e c t r o m e te r s  a t 3 ,  3 .5  an d  4 MeV b o m b ard in g  p r o to n  e n e r g i e s .  47 y - r a y s  w ere  
a s s ig n e d  t o  70Ga a n d  t h e  e n e r g i e s  (Ey) a n d  r e l a t i v e  i n t e n s i t i e s  ( I y )  o f  y -  
r a y s  w ere d e te r m in e d .  The e l e c t r o n  s p e c tru m  o f  t h e  r e a c t i o n  was m easu red  
w i t h  h ig h  t r a n s m i s s i o n  s u p e rc o n d u c t in g  m ag n e t t r a n s p o r t e r  S i ( L i )  and  m in i­
o ra n g e  S i ( L i )  s p e c t r o m e te r s .  I n t e r n a l  c o n v e r s io n  e l e c t r o n  c e o f f i c i e n t s  w ere  
d e te rm in e d  f o r  e i g h t  70Ga t r a n s i t i o n s .  The l e v e l  schem e o f  70G a, y - b ra n c h in g  
r a t i o s ,  m u l t i p o l a r i t y  o f  t r a n s i t i o n s ,  l e v e l  s p i n  and  p a r i t i e s  w ere  d e d u c ed . 
T he e n e r g ie s  o f  l o w - ly in g  70Ga l e v e l s  w ere  c a l c u l a t e d  on t h e  b a s i s  o f  t h e  
p a r a b o l i c  r u l e  d e r i v e d  fro m  t h e  c l u s t e r ^ v i b r a t i o n  m odel. T h is  c a l c u l a t i o n  
p r o v id e d  a  s im p le  c l a s s i f i c a t i o n  o f  s e v e r a l  m u l t i p l e t  s t a t e s  i n  70Ga f o r  
t h e  f i r s t  t im e  ( F ig .  1 ) .
EXCITED STATES OF THE 70Ga NUCLEUS
F i g .  1 . P r o to n - n e u t r o n  q u a s i - p a r t i c l e  m u l t i p l e t  s t a t e s  i n  70Ga.
a )  E x p e r im e n ta l  l e v e l  e n e r g i e s  and  c o n f i g u r a t i o n s  o f  t h e  lo w e s t  t h r e e  s t a t e s  
o f  th e  71Ga a n d  69Zn n u c l e i .
b )  The z e r o t h - o r d e r  c l a s s i f i c a t i o n  o f  t h e  l o w - ly in g  70Ga s t a t e s .
I  i s  th e  s p in  o f  t h e  n u c l e a r  s t a t e .
c )  The s p l i t t i n g  o f  some s t a t e s  o f  F ig .  l b  d u e  t o  q u a d ru p o le  an d  s p in  
v i b r a t i o n a l  p h o n o n  e x c h a n g e . N means n o r m a l iz a t i o n  p o i n t .
d )  E x p e r im e n ta l  l e v e l s  o f  70Ga be low  " 1 3 0 0  keV .
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T . F é n y e s , Z. G á c s i ,  J .  G u ly á s , T . K ib é d i ,  A. K ra s z n a h o rk a y , S . L á s z ló ,  
D. N ovak, S . B ra n t*  an d  V. P a a r*
* P r ir o d o s lo v n o - m a te m a t ic k i  f a k u l t é t ,  U n iv e r s i ty  o f  Z a g re b , 41000 Z a g re b , 
Y u g o s la v ia
S u b m itte d  t o  P h y s ic a  S c r i p t a
EXCITED STATES OF 82Br FROM (p ,n y ) REACTION
y - r a y  an d  i n t e r n a l  c o n v e r s io n  e l e c t r o n  s p e c t r a  o f  t h e  82S e ( p ,n y ) 82B r 
r e a c t i o n  w ere  m easu red  w i th  G e(L i) an d  s u p e rc o n d u c tin g  m ag n e t t r a n s p o r t e r  
S i ( L i )  s p e c t r o m e te r s  r e s p e c t i v e l y ,  a t  3 .5  an d  4 MeV b o m b ard in g  p r o to n  
e n e r g i e s .  The l e v e l  schem e o f  82B r, m u l t i p o l a r i t i e s  o f  i l  t r a n s i t i o n s ,  
у - b r a n c h in g  r a t i o s ,  l e v e l  s p in  an d  p a r i t y  v a lu e s  h a v e  b e e n  d e d u c ed . The 
e n e r g i e s  o f  82B r l e v e l s  w ere  c a l c u l a t e d  on t h e  b a s i s  o f  t h e  p a r a b o l i c  
r u l e  d e r iv e d  from  th e  c l u s t e r - v i b r a t i o n a l  m o d el. T h is  c a l c u l a t i o n  p r o v id e d  
a  s im p le  c l a s s i f i c a t i o n  o f  s e v e r a l  m u l t i p l e t  s t a t e s  i n  82B r ( s e e  F i g . ) .
F ig .  M u l t i p l e t  s t a t e s  i n  82B r.
a /  E x p e r im e n ta l  l e v e l  e n e r g i e s  an d  p r o b a b le  c o n f i g u r a t io n s ,  
b /  The z e r o t h - o r d e r  c l a s s i f i c a t i o n  o f  s e v e r a l  82B r m u l t i -  
p l e t s .  I  i s  th e  s p in  o f  t h e  n u c l e a r  s t a t e ,  
с /  The s p l i t t i n g  o f  t h e  m u l t i p l e t s  due t o  q u a d ru p o le  and  
s p in  v i b r a t i o n a l  phonon  e x c h an g e , 
d /  E x p e r im e n ta l  l e v e l s  o f  82B r b e lo w  1000 keV . (The M,n 
v a lu e s  w e re  ta k e n  fro m  ( d ,p )  r e a c t i o n  s t u d i e s . )
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LOW-LYING STATES OF THE 102Rh NUCLEUS 
Z s . D om brád i, A . K ra s z n a h o rk a y , J .  G u lyás  
Z e i t s c h r i f t  f ü r  P h y s ik -A  A313 (1 9 8 3 )  2 0 7 -2 1 1 .
The y - s p e c t r a  a n d  y - e x c i t a t i o n  f u n c t i o n s  o f  t h e  102R u ( p ,n y ) 102Rh 
r e a c t i o n  w e re  m e a su re d  w i th  G e (L i)  a n d  h y p e rp u re  Ge s p e c t r o m e te r s  a t  v a r io u s  
bom bard ing  p r o to n  e n e r g i e s  b e tw e e n  3 .2 0  and  4 .0 5  MeV. The y - r a y  e n e r g i e s  
an d  i n t e n s i t i e s  a s  w e l l  a s  t h e  у t h r e s h o l d  e n e r g i e s  w ere  d e te rm in e d , and  
43 new y - r a y s  w e re  a s s ig n e d  t o  t h e  102Rh n u c le u s ,  y y - c o in c id e n c e  m ea su re ­
m ents w ere  p e r fo rm e d  to o  a t  4 MeV b o m b ard in g  p r o to n  e n e rg y  w i th  G e(L i) 
s p e c t r o m e te r s .  The l e v e l  schem e o f  102Rh was d e d u c e d  up t o  580 keV 
e x c i t a t i o n  e n e rg y  and  12 p r e v i o u s l y  u n o b se rv e d  l e v e l s  w ere  p la c e d  i n  t h e  
schem e.
on
EXCITED STATES OF B r FROM ( p ,n y )  REACTION
T . F é n y e s , Z . G á c s i ,  J .  G u ly á s , T . K ib e d i ,  A. K ra s z n a h o rk a y , S . L á s z ló ,  
D. N cvák; S . Brant'*"^, V. Paar"*"^
■ ^ T h e o re t ic a l  P h y s ic s  D e p a r tm e n t , U n i v e r s i t y  o f  Z a g re b  
P ro c . I n t .  C o n f . N u c l. P h y s . ,  F l o r e n c e ,  1983 , p .  263
EXCITED STATES OF 7 6As
Z . G á c s i ,  J .  G u ly á s , T . K ib e d i ,  E . K o l ta y ,  A. K ra s z n a h o rk a y  a n d  T . F ényes 
I z v .  A kad. Nauk SSSR, S e r .  F i s .  47 (1 9 8 3 ) No 1 ,  4 5 -5 1
DESCRIPTION OF Gd ISOTOPES IN IBA
Z . Ä rv a y , B. A l ik o v 1 '*, J .  K v a s i l 1 ^ , R. N a z m itd in o v 1 '*, I .  S h a ro n o v 1^
^ J o i n t  I n s t i t u t e  f o r  N u c le a r  R e s e a rc h ,  D ubna, USSR
S u b m itte d  t o  t h e  I n t .  Symp. In -b e a m  N u c le a r  S p e c tr o s c o p y ,  D e b re ce n , May 
1 4 -1 8 , 1984
96PROTON-NEUTRON EFFECTIVE INTERACTION IN I n
B.D. K em 1 ^ , T . F é n y e s , Z s . D o m b rád i, A. K ra s z n a h o rk a y , T . V e r ts e ,
2 ) 2 )S . B ra n t , a n d  V. P a a r '
■ *^U n iversity  o f  K e n tu c k y , D e p a r tm e n t o f  P h y s ic s  a n d  A stro n o m y , USA
n\
^ T h e o r e t ic a l  P h y s ic s  D e p a r tm e n t o f  t h e  U n i v e r s i t y  o f  Z a g re b , Y u g o s la v ia
M ee tin g  o f  t h e  N u c le a r  P h y s ic s  D i v i s i o n  o f  t h e  A m erican  P h y s i c a l  S o c i e ty ,  
U n i v e r s i ty  o f  N o tr e  Dame 1 3 -15  O c to b e r ,  1983
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EXCITED STATES OF THE 7 6As AND 82B r NUCLEI 
Z. G ács i
PhD. T h e s i s ,  K o ssu th  U n i v e r s i t y ,  D e b re c e n , 1983 , 
( I n  H u n g a ria n )
T h is  d i s s e r t a t i o n  g iv e s  a n  a c c o u n t  o f  t h e  i n v e s t i g a t i o n  o f  t h e  
s t r u c t u r e  o f  31 Asii 3 and  82Bri,7 n u c l e i .  I n  t h e  f i r s t  p a r t  t h e  m ain  f e a t u r e s  
o f  t h e  s u r r o u n d in g  e v e n -e v e n  n u c l e i  a r e  s u rv e y e d  and  f o rm e r  e x p e r im e n ta l  
r e s u l t s  on 76As and  82B r n u c l e i  a r e  sum m arized . I n  t h e  n e x t  c h a p te r  t h e  
e x p e r im e n ta l  in s t r u m e n ts  a n d  m ethods a p p l i e d  i n  o u r  i n v e s t i g a t i o n s  a r e  
r e v ie w e d . I n  t h e  t h i r d  p a r t  t h e  r e s u l t s  o b t a in e d  f o r  76As an d  82B r n u c l e i  
a r e  p r e s e n t e d .
Gamma and  i n t e r n a l  c o n v e r s io n  e l e c t r o n  s p e c t r a  o f  t h e  76G e (p ,n y ) 7 6As 
r e a c t i o n  w ere  m easu red  w i th  G e(L i)  an d  s u p e rc o n d u c tin g  m a g n e t ic  t r a n s p o r t e r  
S i ( L i )  s p e c t r o m e te r s  r e s p e c t i v e l y ,  a t  3 .2  MeV bom b ard in g  p r o to n  e n e rg y . 
M u l t i p o l a r i t i e s  f o r  23 t r a n s i t i o n s  i n  76As h a v e  b een  d e te rm in e d  f o r  t h e  
f i r s t  t im e . L e v e l schem e h a s  b e e n  c o n s t r u c t e d  an d  s p in s  a n d  p a r i t i e s  f o r  
20 l e v e l s  o f  7 6As hav e  b e e n  d e d u c ed . The p ro p o s e d  schem e o f  e x c i t e d  s t a t e s  
i s  com pared  w i th  d a t a  o f  fo rm e r  e x p e r im e n ta l  w orks an d  w i th  r e s u l t s  o f  
t h e o r e t i c a l  c a l c u l a t i o n s  b a s e d  on t h e  s h e l l  m odel.
Gamma and  i n t e r n a l  c o n v e r s io n  e l e c t r o n  s p e c t r a  o f  t h e  82S e ( p ,n y ) 82B r 
r e a c t i o n  w ere  m easu red  w i th  G e (L i)  an d  s u p e rc o n d u c tin g  m a g n e t ic  t r a n s p o r t e r  
S i ( L i )  s p e c t r o m e te r s  r e s p e c t i v e l y ,  a t  3 .5  a n d  4 MeV b o m b ard in g  p r o to n  
e n e r g i e s .  The l e v e l  schem e o f  82B r, m u l t i p o l a r i t i e s  o f  11  t r a n s i t i o n s ,  
gam m a-b ranch ing  r a t i o s ,  l e v e l  s p in  an d  p a r i t y  v a lu e s  h a v e  b e e n  d e d u ced . 
F i r s t  i n  t h e  l i t e r a t u r e  t h e  e n e r g i e s  o f  82B r l e v e l s  w ere  c a l c u l a t e d  on  
t h e  b a s i s  o f  t h e  p a r a b o l i c  r u l e  d e r iv e d  fro m  t h e  c l u s t e r - v i b r a t i o n  m o d e l. 
T h is  c a l c u l a t i o n  p r o v id e d  a  s im p le  c l a s s i f i c a t i o n  o f  s e v e r a l  m u l t i p l e t  
s t a t e s  i n  82B r.
The r e s u l t s  h a v e  b e e n  p u b l i s h e d  i n  [ 1 , 2 ]  w o rk s . 12
[ 1 ]  Z. G á c s i ,  J .  G u ly á s , T. K ib e d i ,  E . K o l ta y ,  A. K ra s z n a h o rk a y  and  
T. F é n y e s , I z v .  AN SSSR s e r .  f i z .  4 7 , No 1 ,  (1983)
[ 2 ]  T . F é n y e s , Z. G á c s i ,  J .  G u ly á s , T . K ib é d i ,  A. K ra s z n a h o rk a y ,
S. L á s z ló ,  D. N ovak, S . B r a n t ,  V. P a a r ,  A c c e p te d  f o r  p u b l i c a t i o n  
i n  P h y s ic a  S c r i p t a
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EXCITED STATES OF THE 9 8Tc NUCLEUS 
T. K ib é d i
PhD. T h e s is ,  K o s s u th  U n i v e r s i t y ,  D e b re c e n , 1 9 8 3 , 
( I n  H ungarian )
The aim  o f  t h e  p r e s e n t  work w as t h e  i n v e s t i g a t i o n  o f  th e  s t r u c t u r e  o f  
th e  9 8Tc n u c le u s .
I n  th e  f i r s t  p a r t  o f  th e  d i s s e r t a t i o n  a  s u rv e y  o f  l i t e r a t u r e  on th e  
9 8Tc n u c le u s  i s  g i v e n  and  a  d e s c r i p t i o n  o f  t h e  e x p e r im e n ta l  in s t r u m e n ts  an d  
m e t h o d s .  The c o n v e r s io n  e l e c t r o n  s p e c t r a  w ere  m easu red  w i th  a  s u p e rs  
c o n d u c tin g  m agnet t r a n s p o r t e r  S i  ( L i )  s p e c t r o m e te r .  A m ethod was p ro p o se d  
f o r  t h e  e ff ic ie n c y  c a l i b r a t i o n  o f  t h e  s p e c t r o m e te r  and  th e  e l e c t r o n  
t r a n s m is s io n  p r o p e r t i e s  o f  t h e  s p e c t r o m e te r  w ere  i n v e s t i g a t e d  i n  d e t a i l .
The у and i n t e r n a l  c o n v e rs io n  e l e c t r o n  s p e c t r a  o f  th e  9 8M o (p ,n y )98Tc 
r e a c t i o n  were m e a s u re d  w ith  G e (L i)  and  s u p e rc o n d u c tin g  m agnet t r a n s p o r t e r  
S i  ( L i )  s p e c t r o m e te r s ,  r e s p e c t i v e l y  a t  4 MeV b o m b ard in g  p r o to n  e n e rg y .
The l e v e l  scheme o f  8T c , у - b r a n c h in g  r a t i o s ,  m u l t i p o l a r i t y  o f  t r a n s i t i o n s ,  
l e v e l  s p in  and p a r i t y  v a lu e s  h a v e  b e e n  d e d u ced . M u l t i p o l a r i t y  o f  t e n  
t r a n s i t i o n s  and m any l e v e l  s p in  a n d  p a r i t y  v a lu e s  hav e  b een  d e te rm in e d .
The e n e rg ie s  o f  8T c  l e v e l s  w e re  c a l c u l a t e d  on  t h e  b a s i s  o f  t h e  
p a r a b o l i c  r u le  d e r i v e d  from  th e  c l u s t e r - v i b r a t i o n  m odel. The c o m p a riso n  
o f  t h e  e x p e r im e n ta l  a n d  t h e o r e t i c a l  l e v e l  schem es made p o s s ib l e  th e  
i d e n t i f i c a t i o n  o f  m any m u l t i p l e t  s t a t e s  f o r  t h e  f i r s t  t im e .
The o b ta in e d  r e s u l t s  w ere p u b l i s h e d  i n  [ 1 , 2 ] .
1 . Z. A rv ay , T. F e n y e s , J .  G u ly á s , T. K ib é d i ,  E . K o l ta y ,  A .K ra sz n a h o rk a y ,
S . L á s z ló ,  D. N o v á k , S. B ra n t a n d  V. P a a r ,  P h y s . S c r i p t a  26 (1982 ) 57.
2. Z. A rv ay , T. F e n y e s ,  K. F ü le ,  T . K ib é d i,  S. L á s z ló ,  Z. M áté , Gy. M ó rik , 
D. Novák and F. T á r k á n y i ,  N u c l. I n s t r .  and  M eth . 178 (1980) 85.
IDENTIFICATION OF THE PROTON DRIP LINE
G.D. A lk h azo v 1^ , K .A . M e z ile v 1^ , Y u.N . N ovikov1^ , Nurmukhamedov1 ^ ,
N. G a n b a a ta r2 ) , K .Y a. Gromov3} , V .G . K a l in n ik o v 3^ , A. Potem pa3) and 
F. T á rk á n y i
1) T a s h k e n t S ta te  U n i v e r s i t y ,  USSR
2) M ongo lian  S t a te  U n i v e r s i t y ,  U la n - B a to r ,  M o n g o lia
3) N u c le a r  P h y s ic s  I n s t i t u t e ,  C racow , P o la n d
Z e i t s c h r i f t  Phys. A 311 (1983) 245
A g roup  o f  p r o t o n  e m i t t e r s  o f  A u, I r ,  Re, Т а  h a s  b een  i d e n t i f i e d  by 
means o f  mass v a lu e s  d e r iv e d  fro m  t h e  e x p e r im e n ta l  d a ta .  The p r o to n  d r ip  
l i n e  h a s  been d e te r m in e d .  I t  i s  show n t h a t  on  t h e  b o u n d a ry  o f  t h e  p r o to n  
s t a b i l i t y  th e  v a lu e s  o f  p ro to n  p a i r i n g  e n e r g ie s  i n c r e a s e  by a b o u t  50% as  
com pared  w ith  th e  i s o t o n e  n u c le i  n e a r  th e  b e t a - s t a b i l i t y  l i n e .
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N. G a n b a a ta r 3"^, J .  K o rm ic k i2 \  K .A . M e z i le v 3^ , Y u .N . N o v ik o v 3^ , A.M.
3) 2) 2)N urm ukham edov , A. P o te n p a  , J . S i e n ia w s k i  , F . T á r k á n y i
1 ) M o n g o lia n  S t a t e  U n i v e r s i t y ,  U la n - B a to r ,  M o n g o lia
2) I n s t i t u t e  o f  N u c le a r  P h y s i c s ,  C racow , P o la n d
3) L e n in g ra d  N u c le a r  P h y s i c s  I n s t i t u t e ,  G a tc h in a ,  USSR
P r o c .  3 3 rd  Symp. N u c l .  S p e c t r .  S t r u c .  M oscow, A p r i l  1 9 - 2 1 ,  1983 
( I n  R u s s ia n )
NEW ISOMERIC STATES IN 131P r ,  138Pm, 146Tb ISOTOPES
CONVERSION ELECTRON MEASUREMENTS IN THE EE CAY OF SHORT-LIVED Ho NUCLEI
N. G a n b a a ta r 3"^, J .  K o rm ic k i2 ^ , K .A . M e z i le v 3 ^ , Y u .N . N o v ik o v 3^ , A.M .
3) 2) 2)Nurm ukham edov , A. P o te m p a  , J .  S i e n ia w s k i  , F . T á r k á n y i
1) M o n g o lia n  S t a t e  U n i v e r s i t y ,  U la n - B a to r ,  M o n g o lia
2) I n s t i t u t e  o f  N u c le a r  P h y s i c s ,  C racow , P o la n d
3) L e n in g ra d  N u c le a r  P h y s i c s  I n s t i t u t e ,  G a tc h in a ,  USSR
P r o c .  3 3 rd  S ynp . N u c l .  S p e c t r .  S t r u c .  M oscow , A p r i l  1 9 - 2 1 ,  1983 
( I n  R u s s ia n )
MASS DIFFERENCE MEASUREMENTS IN  RARE-EARTH NUCLEI FAR FROM THE BETA 
STABILITY
G.D . A lk h a z o v 3"^, A .A . A khm onen3"^, L .K h. B a t i s t 3"^, Y u .S .  B l in n ik o v 3"^
N. G a n b a a ta r 2 ^ , K .Y a. Grom ov3 ^ ,  Y u.V . Y e l k in 3“^ , V .G . K a l in n ik o v 3 ^ ,
K .A . M e z i le v 3^ , F .V . M oroz3" ^ , Y u .N . N o v ik o v 3"^, A.M. N urm ukham edov3"^, 
B .N . P a n t e l e y e v 3"^, A .G . P o ly a k o v 3"^, A. P o t e n p a ^ ,  J .  S i e n i a w s k i ^  ,
F . T á r k á n y i ,  V .K. T a r a s o v 3"^,
1) L e n in g ra d  N u c le a r  P h y s i c s  I n s t i t u t e ,  G a tc h in a ,  USSR
2) M o n g o lia n  S t a t e  U n i v e r s i t y ,  U la n - B a to r ,  M o n g o lia
3) J o i n t  I n s t i t u t e  f o r  N u c le a r  R e s e a r c h ,  D ubna , USSR
4) I n s t i t u t e  o f  N u c le a r  P h y s i c s ,  C racow , P o la n d
P r o c .  3 3 rd  S y n p . N u c l .  S p e c t r .  S t r u c .  M oscow, A p r i l  1 9 - 2 1 ,  1983 
( I n  R u s s ia n )
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ГНЕ STUDY OF SHORT-LIVED NUCLEI IN THE REGION Z = 59-68
i \ i \ 2 )
G .D . A lk h azo v  , K.A. M e z ile v  , Y u.N . N ovikov  , N. G a n b a a ta r  , K .Y a.
o\ цл цл _
Gromov ' ,  V.G. Ka l i n n ik o v ’ , A. P o tem p a  , E . S ie n ia w s k i  , an d  F. T á rk á n y i
1 ) L e n in g ra d  N u c le a r ' P h y s ic s  I n s t i t u t e ,  L e n in g ra d ,  USSR
2) M ongo lian  S t a t e  U n i v e r s i t y ,  U la n - B a to r ,  M o n g o lia
3) J o i n t  I n s t i t u t e  f o r  N u c le a r  R e s e a rc h , M oscow, USSR
4) I n s t i t u t e  o f  N u c le a r  P h y s i c s ,  C racow , P o la n d
Z e i t s c h r i f t  P h y s . A 310 (1 9 8 3 ) 247
THE RENORMALIZATION OF THE AXIAL-VECTOR COUPLING CONSTANT IN HEAVY NUCLEI
G.D . A lk h azo v 1 ^ , N. G a n b a a ta r 2 ^ ,■ K .Y a. Gromov3 \  V.G. K a l in ik o v 1 ^ ,
V . I .  I s a k o v 1^ , K.A. M e z i le v 1^ , Y u.N . N ov ikov1 ^ ,  A.M. . arrnukham edov^ ,
4)A. P o tem pa , F . T á r k á n y i
1) L e n in g ra d  N u c le a r  P h y s ic s  I n s t i t u t e ,  G a tc h in a ,  USSR
2) M ongo lian  S t a t e  U n i v e r s i t y ,  U la n - B a to r ,  M o n g o lia
3) J o i n t  I n s t i t u t e  f o r  N u c le a r  R e s e a rc h , D ubna, USSR
4) I n s t i t u t e  o f  N u c le a r  P h y s i c s ,  C racow , P o la n d
LIAF R e p o rt No 906 
( I n  R u ss ia n )
1 ц  7  -i n o  l Uf i
BETA-EECAY ENERGIES OF T b , T b , Dy
1) 2) 3) 4)G.V. V e sz e lo v  , N. G a n b a a ta r  , A. K orm ick i , K.A. M e z ile v  , Yu.N.
4) 3) 3) . 1 )'N ovikov  , A. P o tem pa , E . S ie n ia w s k i  , V .A. S e rg ie n k o  , F. T á rk án y i
1) L e n in g ra d  S t a t e  U n i v e r s i t y ,  L e n in g ra d , USSR
2) M ongo lian  S t a t e  U n i v e r s i t y ,  U la n -B a to r ,  M o n g o lia
3) I n s t i t u t e  o f  N u c le a r  P h y s i c s ,  C racow , P o la n d
4) L e n in g ra d  N u c le a r  P h y s ic s  I n s t i t u t e ,  G a tc h in a ,  USSR
I z v .  A cad . N auk. SSSR S e r .  F i z .  47 
( I n  R u s s ia n )
l l l l  1ЦЕ.  1 U Q
BETA-DECAY ENERGIES OF E u , Gd AND Dy NUCLEI
i 4 o )  34  3 4
G.V. V ese lo v *  , N. G a n b a a ta r  , K .A . M e z ile v  , Y u.N . N ov ikov  , A. Potem pa
V.A. S e r g i e n k o ^ ,  F . T á r k á n y i  an d  V.G. T e t e r i n 1 ^
1) L e n in g ra d  S t a t e  U n i v e r s i t y ,  L e n in g ra d , USSR
2) M o n g o lia  S t a t e  U n i v e r s i t y ,  U la n -B a to r ,  M o n g o lia
3) L e n in g ra d  N u c le a r  P h y s ic s  I n s t i t u t e ,  G a tc h in a ,  USSR
4) I n s t i t u t e  o f  N u c le a r  P h y s i c s ,  C racow , P o la n d
P r o c .  3 3 rd  S ynp . N u c l .  S p e c t r .  N u c l. S t r u c t . ,  Moscow, 1983,s p .  99 .
( I n  R u s s ia n )
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G.D. A lk h azo v 3^  , N, G a n b a a ta r2 \  K.Ya. Gromov3^ , V.G. K a l in n ik o v "13 3
J .  K o rm ic k i^  , K .A. M e z ile v 3^ , Yu.N . N o v ik o v 1 23- 4^ ,  A.M. Nurniukhamedov3'',
4) . 4 )
A. Potem pa , J .  S ie m a w s k i  , F . T á rk á n y i
1) L e n in g ra d  N u c le a r  P h y s ic s  I n s t i t u t e ,  G a tc h in a ,  USSR
2) M ongo lian  S t a t e  U n i v e r s i t y ,  U la n -B a to r ,  M o n g o lia
3) J o i n t  I n s t i t u t e  f o r  N u c le a r  R e s e a rc h , D ubna, USSR
4) I n s t i t u t e  o f  N u c le a r  P h y s i c s ,  C racow , P o la n d
P r o c . 3 3 rd  Synp . N u c l. S p e c t r .  S t r u c .  Moscow, A p r i l  1 9 - 2 1 ,  1983
( I n  R u ss ia n )
EXCITED STATES OF THE 14?Tb ISOTOPE
IDENTIFICATION OF THE PROTON DRIP LINE
G.D. A lk h azo v 3^  , N. G a n b a a ta r2 \  K.Ya. Gromov3 \  V.G. K a l in n ik o v 3^ ,
K.A. M e z ile v 3^ ,  Y u.N . N ov ik o v 3"^, A.M. Nurm ukham edov3^  , A. P o te m p a ^ , 
F. T á rk á n y i
1) L e n in g ra d  N u c le a r  P h y s ic s  I n s t i t u t e ,  G a tc h in a ,  USSR
2) M ongo lian  S t a t e  U n i v e r s i t y ,  U la n -B a to r ,  M ongo lia
3) J o i n t  I n s t i t u t e  f o r  N u c le a r  R e s e a rc h , D ubna, USSR
4) I n s t i t u t e  o f  N u c le a r  P h y s i c s ,  C racow , P o la n d
P r o c .  3 3 rd  Symp. N u c l. S p e c t r .  S t r u c .  Moscow, A p r i l  1 9 -2 1 , 1983 
( I n  R u ss ia n )
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G.D. A lk h azo v 3^ , N. G a n b a a ta r2 \  K.Ya. Gromov3^ , V.G. K a l in n ik o v 3^ ,
J .  K o r a i c k i ^ , K.A. M e z ile v 3^ ,  Yu.N . N o v ik o v 3-^ , A.M. Nurmukhamedov3^ ,
4) . 4)A. Potem pa , J .  S ie m a w s k i  , F . T á rk á n y i
1) L e n in g ra d  N u c le a r  P h y s ic s  I n s t i t u t e ,  G a tc h in a ,  USSR
2) M ongo lian  S t a t e  U n i v e r s i t y ,  U la n -B a to r ,  M o n g o lia
3) J o i n t  I n s t i t u t e  f o r  N u c le a r  R e s e a rc h , D ubna, USSR
4) I n s t i t u t e  o f  N u c le a r  P h y s i c s ,  C racow , P o la n d
P r o c .  33 rd  Symp. N u c l. S p e c t r .  S t r u c .  Moscow, A p r i l  1 9 -2 1 , 1983 
( I n  R u s s ia n )
PUPE GAMOW-TELLER TRANSITIONS 0 +- l + IN THE DECAY OF Y b, E r ,  Dy NUCLEI
1) 2) З) 3}N. G an fcaa ta r , K .Y a . Gromov , К .A . M e z ile v  , Y u.N . N ovikov  ,
3) 14")
A.M. Num u kham edov '  , A. Potem pa '  , F . T a rk a n y i
1) M o n g o lian  S t a t e  U n i v e r s i t y ,  U la n - B a to r ,  M o n g o lia
2) J o i n t  I n s t i t u t e  f o r  N u c le a r  R e s e a r c h ,  D ubna, USSR
3) L e n in g ra d  N u c le a r  P h y s ic s  I n s t i t u t e ,  G a tc h in a ,  USSR
4) I n s t i t u t e  o f  N u c l e a r  P h y s ic s ,  C racow , P o la n d
P r o c .  3 3 rd  Symp. N u c l .  S p e c tr .  S t r u c .  Moscow, A p r i l  1 9 -2 1 , 1983 
( I n  R u ss ia n )
APPLICATION OF A HI PERPURE GERMANIUM DETECTOR FOR PRECISE ENDPOINT ENERGY 
DETERMINATIONS OF CONTINUOUS POSITRON-SPECTRA
1) 2) 3) . 3)N. G a n b a a ta r  , A . L a tu s z y n s k i  , K .A . M e z ile v  , Yu.N . N ov ikov  ,
4) 2) .2 )A. P o tem pa , F . T a r k á n y i ,  J .  H r a s e v s k a  , J .  J u rk o w s k i
1) M ongo lian  S t a t e  U n i v e r s i t y ,  U la n - B a to r ,  M o n g o lia
2) UMCS, L u b lin , P o la n d
3) L e n in g ra d  N u c l e a r  P h y s ic s  I n s t i t u t e ,  G a tc h in a ,  USSR
4) I n s t i t u t e  o f  N u c l e a r  P h y s i c s ,  C raccw , P o la n d
P r o c .  33 rd  Syirp. N u c l .  S p e c t r .  S t r u c .  Moscow, A p r i l  1 9 -2 1 , 1983 
( I n  R u ss ia n )
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ATOMIC PHYSICS
ION-INDUCED L3 -SUBSHELL ALIGNMENT OF ARGON
D. B e r é n y i ,  I .  C s e m y , I .  K á d á r , Ä. K ö v é r , S . R ic z ,  L. S a r k a d i ,  D. V arg a , 
a n d  J .  Végh
S u b m itte d  t o  J .  P h y s . B: A t. M ol. P h y s .
The a n g u la r  d i s t r i b u t i o n  o f  t h e  a rg o n  L 3-M2 э 3 ( 1S 0 ) A u g er e l e c t r o n s  h a s  
b e e n  m e a su red  r e l a t i v e  t o  t h e  i s o t r o p i c  L2-M2 3 ( 3Po 1 2 )  t r a n s i t i o n  f o r  
p r o to n  i n p a c t  i n  t h e  e n e rg y  r a n g e  0 .  8 - 3 .0  MeV  ^ an d  f o r  H2 a n d  He+ io n  
im p a c t a t  0 .8  MeV/amu. From th e  m e a s u re d  a n i s o t r o p i e s  a l ig n m e n t  p a ra m e te rs  
{ér2 ) h av e  b een  d e d u c e d . The r e s u l t s  h a v e  b een  com pared  t o  t h e  d a t a  m easu red  
by  DuBois a n d  R ödbro [ 1 ]  a s  w e l l  a s  PWBA c a l c u l a t i o n s  i n c lu d in g  e l e c t r o n  
c a p tu r e  [ 2 ] .
F ig . 1 . L3- s u b s h e l l  a l ig n m e n t  p a ra m e te r s  o f  a rg o n  f o r  io n
bom bardm ent a s  a  f u n c t i o n  o f  t h e  r e l a t i v e  c o l l i s i o n  v e l o c i t y .
R e fe re n c e s
[ 1 ]  R. DuBois a n d  M .R ódbro , J .  P h y s . B: A t.M o l.P h y s . 13 (1 9 8 0 ) 3739
[ 2 ]  E . G. B e re zh k o , V. V. S iz o v  a n d  N. M. K a b a c h n ik , J .P h y s .B :  A t.M o l.P h y s . 
14 (1 9 8 1 ) 2635
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■ direct ionisation and capture, h
------ direct Ionisation and captura. На2*
------  direct ionisation
•  H\ DuBois and Rodbro (1980)
О H*. DHa*. Д Hj . präsent work
INVESTIGATION OF THE: VKOJECTJ L£ ATOMIC NUMBER DEPENDENCE OF THE L-SUBSHELL 
IONIZATION
T ib o r  PAPP, J ó z s e f  PÁLINKÁS, L á s z ló  SARKADI, B á l i n t  SCHLENK, I s t v á n  TÖRÖK 
a n d  K á ro ly  KISS
P a p e r  p r e s e n te d  a t  t h e  T h ird  W orkshop on I n n e r  S h e l l  I o n i z a t i o n  by L ig h t  
I o n s ,  L in z , Aug. 4 - 5 ,  1983 , A u s t r i a .
S u b m it te d  t o  t h e  N u c l. I n s t r u m , an d  M eth.
R e la t iv e  L - s u b s h e l l  i o n i z a t i o n  c r o s s  s e c t i o n s  h av e  b e e n  m easu red  u s in g  
a  s e r i e s  o f  io n s  a t  a  f ix e d  c o l l i s i o n  v e l o c i t y  i n  o r d e r  t o  s tu d y  th e  
p r o j e c t i l e  n u c l e a r  c h a rg e  d e p e n d e n c e . T h in  Sm, E r ,  and  Au t a r g e t s  w ere 
bom barded  by 2H+ , 4He+, 12C+, a n d  14N+ io n s  a t  0 .2  MeV/amu im p a c t e n e rg y .
The c r o s s  s e c t i o n s  w ere  n o rm a l iz e d  t o  t h e  d a t a  o b t a in e d  by  d e u te r o n s .  The 
e x p e r im e n ta l  r e s u l t s  h av e  b e e n  com pared  w i th  t h e  p r e d i c t i o n s  o f  t h e  d i r e c t  
i o n i z a t i o n  th e o r y  u s in g  t h e  CPSSR m odel a s  w e l l  a s  w i th  t h e  r e c e n t  se c o n d  
o r d e r  c a l c u l a t i o n s .  P a r t i c u l a r l y  l a r g e  d i s c r e p a n c i e s  h a v e  b e e n  fo u n d  f o r  t h e  
s u b s h e l l  co m p a rin g  th e  CPSSR r e s u l t s  w i th  t h e  m ea su red  v a lu e s .  T hese 
d i s c r e p a n c i e s  h av e  b e e n  r e d u c e d  s i g n i f i c a n t l y  w i th  t h e  i n c l u s i o n  o f  th e  
se c o n d  o r d e r  e f f e c t s .  See t h e  f i g u r e .
L ^ - s u b s h e l l  i o n i z a t i o n  c r o s s  s e c t i o n s  f o r  d i f f e r e n t  
bom b ard in g  i o n s ,  r e l a t i v e  t o  d e u te r o n .  E x p e r im e n ta l
d a ta :  « ,  t h e o r e t i c a l  c u rv e s :  -------  CPSSR, -  -  -  -
se c o n d  o r d e r  c a l c u l a t i o n s ,  . . . .  s e c o n d  o r d e r  
c a l c u l a t i o n s  u s in g  t h e  u n i t e d  a tom  a p p ro a c h .
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MULTIPLE IONISATION EFFECTS DUE TO RECOIL IN ATOMIC COLLISIONS
L. Vsgh
S u b m it te d  t o  t h e  J o u r n a l  o f  P h y s i c s  В: A t. M ol. P h y s.
A d e s c r i p t i o n  o f  a to m ic  r e c o i l  e x c i t a t i o n  o f  t h e  N - e le c t r o n  atom  c a u se d  
by t h e  p r o j e c t i l e  i o n  i s  g iv e n  u s in g  th e  t w o - p o t e n t i a l  fo rm u la .  The 







w h e re  Tq  ^ and Т рд  a r e  th e  k i n e t i c  e n e rg y  o p e r a t o r s  o f  t h e  c e n t r e  o f  m ass 
a n d  t h e  atom - i n c i d e n t  have  i o n  m o tio n , r e s p e c t i v e l y ,  Нд i s  t h e  a to m ic  
H a m ilto n ia n  V d e s c r i b e s  t h e  i n c i d e n t  n u c l e u s t a r g e t  n u c l e u s , V th e  
i n c i d e n t  n u c le u s - a to m ic  e l e c t r o n  i n t e r a c t i o n s ,  r e s p e c t i v e l y .  I n  th e  tw o - 
- p o t e n t i a l  f o rm u la  o f  th e  s c a t t e r i n g  a m p li tu d e
t h e  T - m a t r ix  e le m e n t  o f  t h e  V i n t e r a c t i o n  an d  t h e  an d  s c a t t e r i n g  
w ave f u n c t io n s  a r e  c a l c u l a t e d  i n  in p u ls e - a p p r o x im a t io n .  The r e l a t i o n  o f  
t h e  d i r e c t  and  r e c o i l  i o n i s a t i o n  a m p litu d e  i s  d i s s c u s s e d  d e m o n s t r a t in g  t h a t  
t h e i r  i n t e r f e r e n c e  i n  d ip ó l  a p p ro x im a t io n  may b e  d e s t r u c t i v e  o n ly  
a p p ro x im a te  l y .
T he c h a r a c t e r i s t i c  f e a t u r e  o f  t h e  l a r g e  e f f e c t s  i s  t h e  s t r o n g  m u l t ip l e  
i o n i s a t i o n  and  t h e  s t r e n g th  o f  t h e  s a t e l l i t e  l i n e s  f o l lo w  s t r i c t l y  t h e  
b in o m ia l  d i s t r i b u t i o n .  We h a v e  e s t im a te d  t h e  c r o s s  s e c t i o n  o f  t h e  r e c o i l  
i o n i s a t i o n  i n  n e u t r o n  in d u c e d  r e a c t i o n s  a n d  we hav e  o b ta in e d  th e  = 24 .3  
mb v a lu e  f o r  t h e  К- s h e l l  i o n i s a t i o n  a t  En =14 MeV f o r  t h e  2 7A1 atom . The 
m u l t i p l e  i o n i s a t i o n  and th e  К- s h e l l  v a c an c y  l i f e  t im e  o f  r e c o i l e d  io n s  
an d  t h e  r e c o i l  e f f e c t s  i n  t h e  e l e c t r o n  c o n v e r s io n  c o e f f i z i e n t s  a r e  a l s o  
d i s c u s s e d .
R e fe re n c e :  L. V ég h , ATOMKI P r e p r i n t  B/5 (1 9 8 3 )
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HIGHER OREER PROCESSES IN L-SHELL IONIZATION
L. S a rk a d !  an d  T . Mukoyama* '
i n s t i t u t e  f o r  C h em ica l R e s e a rc h , K yoto  U n i v e r s i t y ,  K y o to , J a p a n  
S u b m itte d  t o  N u c le a r  I n s t r u m e n ts  an d  M ethods
The t im e -d e p e n d e n t  p e r t u r b a t i o n  th e o r y  h a s  b e e n  a p p l i e d  t o  th e  
d e s c r i p t i o n  o f  th e  L - s h e l l  i o n i z a t i o n  o f  a tom s by h e av y  c h a rg e d  p a r t i c l e s  
i n  t h e  i n d e p e n d e n t - p a r t i c l e  m odel a p p ro x im a t io n . A se c o n d  o r d e r  c o r r e c t i o n  
f a c t o r  t o  f i r s t  o r d e r  ( e . g .  FWBA) c r o s s  s e c t i o n s  h a s  b e e n  d e r iv e d  
c o n s id e r in g  t r a n s i t i o n s  a t  an  a v e ra g e  im p a c t p a ra m e te r  a n d  w i th  minimum 
e n e rg y  t r a n s f e r  a s  do m in an t i o n i z a t i o n  p r o c e s s e s  i n  l o w - v e l o c i t y  c o l l i s i o n s .  
N u m e ric a l c a l c u l a t i o n s  have  b e e n  p e rfo rm e d  f o r  l i g h t -  an d  h e a v y  (Z ^4  8 ) - i o n  
im p a c t i o n i z a t i o n  o f  g o ld  i n  t h e  e n e rg y  ra n g e  0 .1 5 - 2 .0  MeV/amu. The r e s u l t s  
a r e  i n  a  s a t i s f a c t o r y  a g re e m e n t w i th  th e  e x p e r im e n ta l  d a t a  f o r  th e  L3-  t o  
L2-  an d  L]_- t o  L2~ s u b s h e l l  i o n i z a t i o n  c r o s s  s e c t i o n  r a t i o s .  The m odel seem s 
t o  a c c o u n t  a l s o  f o r  th e  anom alous b e h a v io u r  o f  t h e  L g - s u b s h e l l  a l ig n m e n t  











F i g . l .  C om parison  o f  th e  r e s u l t s  o f  th e  p r e s e n t  c a l c u l a t i o n s  w i th  th e  
e x p e r im e n ta l  d a t a  f o r  th e  L3 t o  L2 r a t i o .  The t a r g e t  i s  g o ld .
THE SCREENING EFFECT OF THE PROJECTILE ELECTRONS ON THE INNER SHELL 
EXCITATION
L. Végh and L. S a r k a d i
S ü b m it te d  t o  t h e  J o u r n a l  o f  P h y s i c s  B: A t. a n d  Г о1 . P h y s .
The s c r e e n in g  e f f e c t  o f  t h e  p r o j e c t i l e  e l e c t r o n s  i s  i n v e s t i g a t e d  i n  t h e  
fram ew o rk  o f  t h e  s e m i c l a s s i c a l  a p p ro x im a t io n  i n  c a s e s  o f  l s - 2p e x c i t a t i o n  
an d  L - s h e l l  i o n i s a t i o n .  T h is  a p p ro a c h  a llo w s  u s  t o  t a k e  i n t o  c o n s id e r a t io n  
t h e  ch an g e  o f  t h e  s c r e e n in g  w i t h  t h e  im p a c t p a r a m e te r  and  w i th  th e  p o s i t i o n  
o f  t h e  p r o j e c t i l e  a lo n g  th e  p a t h .  The e f f e c t  o f  t h e  p r o j e c t i l e  e l e c t r o n s  i s  
d e s c r i b e d  by G á s p á r  p o t e n t i a l .  T h e  d ep en d en ce  o f  t h e  s c r e e n in g  e f f e c t  on th e  
p r o j e c t i l e  e n e rg y  a n d  io n ic  c h a n g e  i s  d i s c u s s e d .  F ig u re  s^cw s th e  c a l c u l a t e d  
r a t i o s  o f  th e  l s - 2 p  e x c i t a t i o n  c r o s s  s e c t i o n  f o r  Ь  +• Ne c o l l i s i o n
w i t h  p r o j e c t i l e  i o n  c h a rg e s  1 =0 , 1 , 2 , 3 .
R e fe re n c e :  L. V égh a n d  L. S a r k a d i  ATOMKI P r e p r i n t  B/ 6  1983
ANGULAR DISTRIBUTION OF ELECTRONS EJECTED FROM THE ARGON L SHELL BY 350 keV 
PROTON IMPACT
L. S a r k a d i ,  J .  B o s s i e r ^ ,  R. Hippier"*"^ an d  H. 0 . L u tz"^
^ F a k u l t ä t  f ü r  P h y s i k ,  U n i v e r s i t ä t  B i e l e f e l d ,  D -4800 B i e l e f e l d ,
J .P h y s .B :  A t .M o l.P h y s . 16 (1 9 8 3 )  71
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L-SHELL СОиШМВ IONIZATION 
L. S a r k a d i
N u c l. I n s t ,  and  M eth. 214 (1 9 8 3 ) 43 p .
ELECTRONIC RELATIVISTIC EFFECTS IN K-SHELL IONIZATION BY PROTON IMPACT 
T . Mukoyamal) and  L. S a rk a d i
1) I n s t i t u t e  f o r  C h em ica l R e s e a rc h , K yoto  U n i v e r s i t y ,  K y o to , J a p a n  
P h y s . Rev. A. 28 (1 9 8 3 ) p .  1303
L-SHELL IONIZATION OF GOLD BY NITROGEN-ION IMPACT
J .  P á l in k á s ,  L. S a r k a d i ,  B. S c h le n k ,  I .  T ö rö k , Gy. K á in é n , C. B a u e r ^ ,
K. B ra n k o f f  ^  , D. Grambole"*"^, G. H e i s e r ^ ,  W. R u d o lp h ^ ,  H .J .  T h o m as^
1) C e n t r a l  I n s t i t u t e  o f  N u c le a r  R e s e a rc h , R o s s e n d o r f ,  GDR 
IEEE T r a n s a c t io n s  on N u c le a r  S c ie n c e ,  _30 (1 9 8 3 ) p .  970
STUDY OF THE L-SHELL IONISATION OF GOLD BY 3 .0 - 1 8 .2  MeV N ITROGEN-ION 
BOMBARDMENT
J .  P á l in k á s ,  L. S a r k a d i ,  B. S c h le n k ,  I .  T ö rö k , Gy. K álm án, C. B a u e r" ^ ,
K. B r a n k o f f 1 ^ , D. G ram bole1 ^ , C. H e i s e r ^ ,  W. R u d o lp h ^  an d  H .J .  Themas
1) C e n t r a l  I n s t i t u t e  o f  N u c le a r  R e s e a rc h , R o s s e n d o r f ,  GDR 
S u b m it te d  t o  J o u r n a l  o f  P h y s ic s - B .
L3-SUBSHELL ALIGNMENT OF HEAVY ATOMS IN ASYMMETRIC ION-ATOM COLLISIONS 
W. J i t s c h i n " ^  , R. H i p p i e r ^ ,  H .O . L u t z ^ , L. S a r k a d i ,  H. K le in p o p p e n ^  , 
and  R. S c h u c h ^
1) F a k u l t a t  f ü r  P h y s ik ,  U n i v e r s i t ä t  B i e l e f e l d ,  W.Germany
2) I n s t .  A tom ic P h y s i c s ,  U n i v e r s i ty  o f  S t i r l i n g ,  S t i r l i n g ,  S c o t la n d
3) P h y s . I n s t . ,  U n i v e r s i t ä t  H e id e lb e r g ,  W .Germany
I n t .  C onf. on X-Ray a n d  A tom ic  I n n e r  S h e l l  P h y s ic s  ( X - 8 2 ) ,  A u g u st 23 -27  
1982 , E u g en e , O reg o n , USA
CHE KLL AUGER SPECTRUM OF MANGANESE
V. B r a b e c ^ ,  0 . D r a g o u n ^ , M. R y s a v y ^ , M. F i s e r " ^ , A. K o v a l i k ^ , I .  C se m y  
a n d  I . Kádár
1 N u c le a r  P h y s ic s  I n s t i t u t e ,  C z e c h o s lo v a k  Academy o f  S c ie n c e s .
Rez n e a r  P r a g u e ,  C z e c h o s lo v a k ia
Z. P h y s . A -  A tom s and  N u c le i  3 1 1 , 37-39 (1 9 8 3 )
The KLL A u g e r e l e c t r o n s  o f  m anganese  (Z=25) e m i t t e d  i n  t h e  55Fe d e c ay  
w e re  m easured  u s i n g  an  e l e c t r o s t a t i c  s p e c t r o m e te r .  The c o m p u te r  a n a l y s i s  
o f  t h e  s p e c t r a  y i e l d e d  th e  f o l l o w i n g  i n t e n s i t y  r a t i o s :
K L - ^ : KLjL2: KL-^L^: KL2L2: K L ^ : KLgLg
= ( 0 . 1 3 -0 .0 6 ) :  (0  . 3 1 - 0 .0 2 ) :  ( 0 .1 1 - 0 .0 1 )
: ( 0 . 11- 0 . 03): ( 1- 0 . 0 5 ): (0 . 07^0 . 0 5 ).
T h e s e  d a ta  a g r e e  i n  a l l  b u t  o n e  i te m s  w i t h in  o n e  s ta n d a r d  d e v ia t i o n  w i th  
Che r e l a t i v i s t i c  c a l c u l a t i o n s  i n  t h e  i n t e r m e d ia t e  c o u p lin g  schem e w ith  
c o n f i g u r a t io n  i n t e r a c t i o n .
,,-SHELL X-RAY PRODUCTION CROSS SECTIONS TOR LOW-ENERGY PROTONS 
T . Mukoyama"^ a n d  L. S a rk a d i
i ) .
" I n s t i t u t e  f o r  C h em ica l R e s e a r c h ,  K yoty U n i v e r s i t y ,  K y o to , J a p a n  
N u c le a r  I n s t r u m e n ts  and M ethods 205 (1983) 34-1-346
HL I. TuM-INDUCED L-SHELL IONIZATION CROSS SECTIONS
1 . Mukoyama1  ^ a n d  L . S a rk a d i
] )  _
' i n s t i t u t e  f o r  C h e m ic a l R e s e a r c h ,  K yoto U n i v e r s i t y ,  K y o to , J a p a n  
N u c le a r  I n s t r u m e n ts  and M ethods 211 (1983) 5 2 5 -5 2 8
ANGULAR DISTRIBUTION OF ELECTRONS AND X-RAYS FROM HIGH-ENERGY ION-ATOM 
COLLISIONS
D. B e ré n y i
P r o c .  I n t .  C on f. X-Ray an d  A tom ic  I n n e r - S h e l l  P h y s i c s ,  O re g o n , 1982 , p .  158
INVESTIGATIONS IN ATOMIC PHYSICS BY HEAVY ION PROJECTILES 
D. B e ré n y i
I n v i t e d  t a l k  a t  t h e  I n t .  S c h o o l-S e m in a r  on  H eavy I o n  P h y s . ,  A lu s h ta ,  
C rim ea , USSR 1 4 -2 1  A p r i l ,  1983.
ELASTIC SCATTERING OF ELECTRONS ON H e, N e, A r  IN THE IMPACT ENERGY REGION 
FROM 1000 t o  3000 eV
J .  H erb á k , A. K ö v ér, E . S zm o la , D. B e ré n y i  an d  I .  C se rn y  
S u b m it te d  t o  t h e  A c ta  P h y s . Hung.
BINARY ENCOUNTER APPROXIMATIONS WITH SCREENING TO DDCS OF ELECTRONS FROM 
ATOMIC COLLISIONS
G. Hock
P r o c .  I n t .  C on f. P h y s . o f  E l e c t r o n i c  and  A to m ic  C o l l i s i o n ,  B e r l i n ,  1 9 8 3 , 
p .6 3 7
A STUDY OF AUGER SPECTRA FROM Ne3 + ,1 0 + , A r6 + ,1 7 + , ( 5 .6  MeV/amu) Ne
С 0 Ш  SIONS
D. B e ré n y i ,  G. H ock, I .  K á d á r , S . R ic z ,  V .A .S h c h e g o le v 3^  , B. S u l i k ,  D. V arga 
J . Végh
1) J o i n t  I n s t i t u t e  o f  N u c le a r  R e s e a rc h , D ubna, USSR
P r o c . I n t .  C on f. P h y s . E l e c t r o n i c  an d  A tom ic  C o l l i s i o n ,  B e r l i n ,  1 9 8 3 , p .3 9 0
A STUDY OF THE ANGULAR DISTRIBUTION OF THE ELECTRONS IN THE PEAK NEAR
V  =v. IN THE ELECTRON SPECTRA FROM H+ - A r  a n d  H+ -A r  COLLISIONS e  l  2
A . K övér, D. V a rg a , Gy. S z a b ó , D. B e r é n y i ,  I .  K á d á r , S . R ic z ,  J .  V égh,
G. Hock
J o u r n a l  o f  P h y s ic s  В: B16 (1 9 8 3 ) 1017 p .
33
INVESTIGATION OF ELECTRON SPECTRA FROM Nen++Ne COLLISIONS
D. V arg a , J .  V égh, I .  K á d á r , V.N. M e ln y ik o v ^ , S . R ic z ,  B. S u l i k ,  V.A. 
S h c h e g o lje v 1 ^ , D. B e r é n y i ,  A. K ö v é r, I .  C se m y
1) JIN R , Dubna
P ro c . M e e tin g  on  E x p e r im e n ta l  F a c i l i t i e s  and  t h e  F i r s t  L ine P h y s i c a l  
P rog ram s o n  them  D re sd en  30 S e p t  -  *4 O c t 1982
STUEY OF Ne AUGER SPECTRA FROM ION-ATOM COLLISIONS INDUCED BY 5 .6  MeV/amu 
Ne AND A r PROJECTILES
D. V arg a , J .  V égh, I .  K á d á r , S . R ic z ,  B. S u l i k ,  V.A Oric h e g o l je v 1 \
D. B e ré n y i
1) JIN R , Dubna
P ro c . I n t .  S c h o o l-S e m in a r  o n  Heavy I o n  P h y s ic s .  A l u s ta ,  C rim e a , A p r i l  1 4 -2 1 , 
1983.
ANALYTICAL APPLICATIONS
( a p p l i c a t i o n  o f  a t o m i c
A N A L Y T I C A L  M E T H O D S  I N  
A G R I C U L T U R E /  M E D I C I N E /
A N D  N U C L E A R  
I N D U S T R Y /  
B I O L O G Y  E T C . )
MICRONUTRIENT CONTENT OF SOME CEREALS AND CEREAL PRODUCTS
A. S z a la y  and  A. M urány i
A c ta  A l im e n ta r ia ,  11  (1 9 8 2 ) p .  351
R e s u l ts  o f  a  d e t a i l e d  m i c r o a n a l y t i c a l  s tu d y  a r e  p r e s e n t e d  h e r e ,  w h ich  
m ig h t c o n t r i b u t e  d a t a  t o  a  r e l i a b l e  a s s a y  o f  t h e  c h a n g in g  m ic r o n u t r i e n t  
b a la n c e  o f  human d i e t .  The Mn, Cu a n d  Zn c o n te n t  o f  w h e a t ,  r y e ,  r i c e  
f u r t h e r  o f  v a r io u s  w h e a t m i l l i n g  p r o d u c t s  and  b a k e ry  p r o d u c ts  a r e  
i n v e s t i g a t e d .  W ith  p r o g r e s s iv e  r e f in e m e n t  an d  d e c r e a s in g  a s h  c o n te n t  t h e  
Mn, Cu an d  Zn c o n te n t  i s  v e r y  s i g n i f i c a n t l y  d e c r e a s in g .
The c o n t r i b u t i o n  o f  c e r e a l  p r o d u c t s  t o  t h e  Mn, Cu an d  Zn s u p p ly  o f  
human d i e t  i s  v e ry  s i g n i f i c a n t .  I n  t h e  a f f l u e n t  c o u n t r i e s  t h e  c e r e a l  
o o n sum ption  d e c r e a s e s  a n d  t h e  r e f in e m e n t  o f  c e r e a l  p r o d u c ts  im p ro v e s . As a  
co n seq u en ce  o f  t h e s e  c h a n g e s  t h e  Mn an d  Cu s u p p ly  d e c r e a s e s .  Zn i s  
r e p l e n is h e d  by  i n c r e a s i n g  c o n su m p tio n  o f  m eat a n d  d a i r y  p r o d u c t s .
THE AVERAGE INTAKE OF Cu, Mn AND Zn MICRONUTRIENTS OF THE POPULATION OF 
HUNGARY IN 1978
A. M u rá n y i-S z e le c z k y
A c ta  A l im e n ta r ia ,  12 (1 9 8 3 ) p .  223
The aim  o f  t h i s  s tu d y  w as t o  e s t i m a t e  t h e  a v e ra g e  d a i l y  d i e t a r y  i n t a k e  
o f  t h e  H u n g a ria n  p o p u l a t i o n  o f  Mn, Cu an d  Zn m i c r o n u t r i e n t s .  P r a c t i c a l l y  a t  
i n p o r t a n t  com ponents o f  t h e  d i e t  o f  t h e  p o p u la t io n  h av e  b e e n  a n a ly z e d  
p a r t l y  i n  an  e a r l i e r  w ork  o f  t h e  a u t h o r ,  p a r t l y  i n  t h i s  w o rk . S t a t i s t i c a l  
d a t a  o f  t h e  C e n t r a l  S t a t i s t i c a l  O f f ic e  o f  H ungary  a b o u t t h e  a n n u a l 
c o n su m p tio n  o f  v a r io u s  fo o d  com ponen ts  w ere  u t i l i z e d  i n  t h e  e s t i m a t io n  o f  
t h e  m ic r o n u t r i e n t  i n t a k e .  T he s e p a r a t e d  d a t a  o f  t h e  S t a t i s t i c a l  O f f ic e  f o r  
p h y s ic a l  w o rk e rs  a n d  f o r  t h e  i n t e l l e c t u a l s  e n a b le d  t o  e s t i m a t e  th e  i n t a k e  
o f  h e  tw o c l a s s e s  s e p a r a t e l y ,  h o w ev er t h e  d i f f e r e n c e s  i n  t h e  m ic r o n u t r i e n t  
i n t a k e  w ere m o d e s t. The d a i l y  i n t a k e  i s  a b o u t 11 mg Zn p e r  d ay  p e r  p e r s o n  
an d  t h i s  am ount seem s t o  b e  s u f f i c i e n t  a s  t h e  assum ed  r e q u i r e m e n t  fro m  Zn 
i s  b e tw een  10-15  mg p e r  day  p e r  p e r s o n .  The s i t u a t i o n  i s  l e s s  f a v o u r a b le  
i n  t h e  c a se  o f  Cu, t h e  i n t a k e  o f  w h ic h  am ounts t o  1 .1  mg p e r  d ay  p e r  p e r s o n  
w h ich  seem s t o  b e  m a r g in a l  a c c o r d in g  t o  i n t e r n a t i o n a l  rec o m m e n d a tio n s . The 
i n t a k e  o f  Mn am ounts t o  l e s s  t h a n  3 mg p e r  d ay  p e r  p e r s o n  w h ic h  seem s t o  
b e  a g a in  j u s t  on  t h e  m a rg in  o f  t h e  recom m ended r e q u i r e m e n t .
The d e c re a s e d  i n t a k e  o f  Cu an d  Mn i s  a t t r i b u t e d  t o  t h e  d e c re a s e d  o on - 
s u n p t io n  o f  c e r e a l s  an d  p a r t i c u l a r l y  t h e  i n c r e a s e d  d e g re e  o f  r e f in e m e n t  o f  
c e r e a l  p r o d u c ts  a s  r e f i n e d  c e r e a l  p r o d u c t s  ( w h i te  f l o u r )  c o n ta i n  much l e s s  
m ic r o n u t r ie n t s  t h a n  w h o le  g r a i n  w h e a t b r e a d  o r  brow n s o r t s  o f  b r e a d .
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MEASUREMENTS OF RELATIVE THICK TARGET YIELDS FOR FIGE ANALYSIS ON LIGHT 
ELEMENTS IN THE PROTON ENERGY INTERVAL 2 .4  -  '4 .2 MeV
A .Z . K i s s ,  E . K o l t a y , B. N yakó , E . S o m o r ja i ,  A. A n t t i l a 1 ^ , J .  R ä is ä n e n 1 ^
1) D ep a rtm en t o f  P h y s i c s ,  U n i v e r s i t y  o f  H e l s i n k i ,  S F -00170 H e l s i n k i  17 , 
F in la n d
S u b m itte d  t o :  J o u r n a l  o f  R a d i o a n a l y t i c a l  C h e m is try
I n  o r d e r  t o  e x te n d  t h e  e n e rg y  r a n g e  o f  t h e  s y s te m a t ic  i n v e s t i g a t i o n  o n  
r e l a t i v e  t h i c k  t a r g e t  y i e l d s  p e rfo rm e d  by A n t t i l a  e t  a l  [ 2 ]  f o r  l<Ep<2.4M eV 
b o m b ard in g  e n e r g i e s  gamma s p e c t r a  and  y i e l d  d a t a  a r e  p r e s e n t e d  f o r  e le m e n ts  
Z = 3 -9 , 1 1 -1 7 , 1 9 -2 1  i n  t h e  e n e rg y  ra n g e  2 . 4<Ep<4. 2MeV an d  t h e  r e s u l t s  a r e  
d i s c u s s e d  from  t h e  p o i n t  o f  v iew  o f  PIGE a n a l y s i s .
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И Л Е RMINAIION OF TRACE AND BULK ELEMENTS IN PLASMA AND ERYTHROCYTES OF 
HEALTHY AND DIABETIC PREGNANTS BY PIXE METHOD
S . G ö d é n y t ,  I .  B o r b é ly - K is s , E . K o l ta y ,  S . L á s z ló  an d  Gy. Szabó
1) D ep artm en t o f  O b s t e t r i c s  a n d  G y n e c o lo g y , U n i v e r s i ty  M e d ic a l S c h o o l o f  
D ebrecen
S u b m it te d  t o :  I n t e r n a t i o n a l  J o u r n a l  o f  G y n aeco lo g y  and  O b s t e t r i c s
PIXE a n a l y s i s  o f  b lo o d  s a m p le s  from  h e a l t h y  and  d i a b e t i c  p r e g n a n t  
women was c a r r i e d  o u t .  E le v e n  e le m e n ts  w e re  d e t e c t e d ,  S , C a, P ,  K, C l , F e , 
Z n , Cu, Eb and  B r  i n  r e d  b lo o d  c e l l s ,  S , C a , P , K, C l ,  F e , Z n , Cu, N i, B r 
i n  t h e  p la sm a . T h e  c o n c e n t r a t i o n s  o f  P , S , N i ,  Cu w ere  h i g h e r ,  w h i le  th o s e  
o f  K, F e , and  Zn w e re  lo w e r i n  d i a b e t i c  p la s m a  th a n  i n  c o n t r o l s .  
S i g n i f i c a n t l y  h i g h e r  c o n c e n t r a t i o n s  w ere  m e a su re d  f o r  P , S , C l ,  F e , Z n , 
an d  Rb d i a b e t i c  e r y t h r o c y t e s  com p ared  t o  n o rm a ls .  S t a t i s t i c a l  e v a lu a t i o n  
o f  t h e  r e s u l t s  a l s o  i n d i c a t e d  s i g n i f i c a n t  a l t e r a t i o n  i n  t h e  c h a n g es  o f  
c o n c e n t r a t io n s  t h r o u g h o u t  t h e  p re g n a n c y . D ia b e te s  a l s o  r e s u l t e d  c h a n g es  i n  
m ost o f  th e  c o r r e l a t i o n  b e tw e en  t h e  c o n c e n t r a t i o n s  o f  e le m e n ts  o b s e rv e d  i n  
n o rm a l p re g n a n c y .
PIXE-ANALYSIS OF HUMAN RED BLOOD CELL AND BLOOD PLASMA SAMPLES TAKEN FROM 
PREGNANT WOMEN
I .  B. K is s ,  E. K o l t a y ,S .  L á s z ló ,  Gy. S z a b ó , S . Gödény1 ^
D ep artm en t o f  O b s t e t r i c s  an d  G y n e c o lo g y , M e d ic a l S c h o o l D e b re c e n , H ungary
M e e tin g  on N u c le a r  A n a l y t i c a l  M ethods 1983 1 1 -15  A p r i l ,  D re sd e n , GDR 
S u b m it te d  t o :  J o u r n a l  o f  R a d i o a n a l y t i c a l  C h e m is try
PIXE M u l t i e l e m e n ta l  a n a l y s i s  was c a r r i e d  o u t  on  human b lo o d  p la sm a  and  
r e d  b lo o d  c e l l  s a m p le s  ta k e n  f ro m  d i a b e t i c  a n d  non d i a b e t i c  p r e g n a n t  women. 
C o n c e n t r a t io n  d a t a  o f  t h e  e le m e n ts  w ere  s t a t i s t i c a l y  e v a lu a te d .
ON SOME EVALUATIONAL PROBLEMS CONNECTED WITH SPECTRA MEASURED BY PIXE
L. Z o ln a i
S e m in a r  t a l k  a t  t h e  I n s t ,  f ü r  K e rn p h y s ik  d e r  J .W . G oe the  U n i v e r s i t ä t ,  
F r a n k fu r t /M a in ,  7 t h  Nov, 1983
MASS CALIBRATION OF PIXE-SET-UP IN ATOMKI 
I . F ó r iz s
D ip lom a t h e s i s ,  K o s s u th  U n i v e r s i t y ,  1983 
( I n  H u n g a ria n )
P I XE-ANALYSIS OF HUMAN RED BLOOD CELL AND BLOOD PLASMA SAMPLES TAKEN FROM 
PREGNANT WOMEN
I .B .  K is s ,  E . K o l ta y ,  S . L á s z ló ,  Gy. S z a b ó , S . G ö d é n y t
1) D ep a rtm en t o f  O b s t e t r i c s  an d  G y n e c o lo g y , M e d ic a l S c h o o l D e b re ce n , 
H ungary
M e e tin g  on  N u c le a r  A n a l y t i c a l  M ethods 1983 1 1 -15  A p r i l ,  D re s d e n , GDR
PIXE M u l t i e le m e n ta l  a n a l y s i s  was c a r r i e d  o u t  on  human b lo o d  p la sm a  
and  r e d  b lo o d  c e l l  sa m p les  t a k e n  from  d i a b e t i c  and  non d i a b e t i c  p r e g n a n t  
women. C o n c e n t r a t io n  d a t a  o f  t h e  e le m e n ts  w ere  s t a t i s t i c a l y  e v a lu a te d .
TRACE ELEMENT ANALYSIS OF BIOLOGICAL SAMPLES IN CHARGED PARTICLE INDUCED 
X-RAY EMISSION PROCESS
1 ) 2 )I .  K i s s ,  E . K o l ta y ,  Gy. S z a b ó , L. Z o l n a i ,  S . Gödény , É. P i n ty e  ,
S . L á s z ló 3^
1) D ep a rtm en t o f  O b s t e t r i c s  an d  G y n e c o lo g y , U n i v e r s i ty  M e d ic a l  S ch o o l 
D eb recen
2) D ep a rtm en t o f  R a d ia t io n  T h e ra p y , M e d ic a l U n i v e r s i ty  D e b re c e n
3) I n s t i t u t e  f o r  A tm o sp h e r ic  P h y s i c s , B u d a p e s t
АГ0МК1 R e p o rt X/6 (1983 ) p .  217 .
P ro to n  in d u c e d  X -ray  e m is s io n  c a n  be u s e d  i n  a  b ro a d  r a n g e  o f  m u l t i -  
e le m e n ta l  a n a l y s i s  o f  b i o l o g i c a l  s a m p le s . I n  t h e  p r e s e n t  p a p e r  two e x a m p le s  
a r e  g iv e n  on  i t s  a p p l i c a t i o n  i n t o  m e d ic a l  r e s e a r c h .  B lood  p la s m a  and 
e r y t h r o c y t e  s a m p le s  a r e  a n a ly s e d  i n  o r d e r  t o  f o l lo w  th e  c h a n g e s  i n  t h e  
c o n c e n t r a t io n s  o f  e le m e n ta l  c o n s t i t u e n t s  d u r in g  p re g n a n c y  a n d  r a d i o t h e r a -  
p e u t i c  gamma i r r a d i a t i o n .
ELEMENTAL ANALYSIS OF BIOLOGICAL MATERIALS RELATED TO MEDICAL RESEARCH 
(PIXE ACTIVITIES IN ATOMKI, DEBRECEN, HUNGARY)
I .  K i s s ,  E . K o l ta y ,  Gy. S z a b ó , S . G ö d é n y t ,  £ . P i n t y e 3 ^ , S . L á s z ló 3^
1) D ep a rtm en t o f  O b s t e t r i c s  an d  G y n e c o lo g y , U n i v e r s i ty  M e d ic a l  S ch o o l 
D eb recen
2) D ep a rtm en t o f  R a d ia t io n  T h e ra p y , M e d ic a l  U n i v e r s i ty  D e b re c e n
3) I n s t i t u t e  f o r  A tm o sp h e r ic  P h y s i c s ,  B u d a p e s t
S e m in a r  a t  t h e  A tom ic E n e rg y  C e n t r e ,  D haka, B a n g la d e s h , 1983
MASS CALIBRATION, PROBLEMS OF THE BACKGROUND AND DEAD TIME OF PIXE-METHOD
L. L r ; t h a ,  I .  K i s s ,  E . K o l ta y ,  Gy. S z a b ó , S . L á s z l ó ^ , I .  F ó r i z s 3^
1) I n s t i t u t e  f o r  A tm o sp h e r ic  P h y s i c s ,  B u d a p e s t
2) K o ssu th  L a jo s  U n i v e r s i t y ,  D eb recen
P r o c .  2 6 th  H u n g a r ia n  A nnual C o n fe re n c e  on  S p e c t r a l  A n a l y s i s ,  K ecskem ét, 1 9 8 3 , 
p .  279
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LONG-TERM STUDY OF Ca-LEVEL IN  BEARD SAMPLES 
J .  B acsó
S u b m it te d  t o :  M e e tin g  o f  N u c l e a r  A n a l y t i c a l  M ethod 1983 11 t o  15 A p r i l  
D re s d e n , GDR.
T he C a - le v e l  w as m e a s u re d  i n  t h e  b e a r d  s h a v e d  d a i l y  i n  t e r m  o f  s e v e n  
y e a r s .  The C a - l e v e l  h a s  v a r i a t i o n s  o f  l o n g - t e r m  an d  s h o r t - t e r m  p e r i o d s .  
T he s h o r t - t e r m  p e r i o d  i s  b e l i e v e d  t o  b e  c a u s e d  by  d a i l y  n u t r i t i o n ,  w h i l e  
t h e  lo n g - te r m  p e r i o d  i s  c a u s e d  b y  o t h e r ,  unknow n p h y s i o l o g i c a l  f a c t o r s ,  
a f f e c t i n g  t h e  C a -m e ta b o lis m  o f  t h e  s y s te m .
I t  i s  e s t a b l i s h e d  t h a t  t h e  low  Ca l e v e l ,  s i m i l a r  t o  t h a t  o f  p a t i e n t s  
s u f f e r e d  fro m  h e a r t  a t t a c k ,  m ay i n c r e a s e  t o  t h e  C a - l e v e l  o f  i n d i v i d u a l s  
w i t h o u t  c o m p l a in t s .  S tu d y in g  t h e  r e a s o n s  o f  C a - le v e l  v a r i a t i o n s  i n  b e a r d  
i s  c o n t in u e d .
F ig .  D ia g ra m  o f  C a - c o n c e n t r a t i o n  i n  b e a r d  s h a v e n  d a y  b y  d a y  v e r s u s  
t h e  t im e
THE APPLICATION OF XRF IN ENVIRONMENTAL PROTECTIVE MEASUREMENTS 
J . B acsó
W orkshop on  s e m ic o n d u c to r  d e t e c t o r s ,  D ubna, O c t .  4 - 6 ,  1983
Isc h a e m ic  h e a r t  d i s e a s e s  a r e  w id e s p re a d  i n  a l l  c i v i l i z e d  c o m m u n itie s  о 
o u r  a g e . To d a te  i t  i s  n o t  c l e a r  w h e th e r  e a t i n g  c u s to m s , s t y l e  o f  l i f e ,  
e n v iro n m e n ta l  p o l l u t i o n  o r  o t h e r  a m b ie n t dam ages a r e  t h e  p r im a ry  c a u s e s  o f  
t h e s e  d i s e a s e s .
I t  h a s  b e e n  e s t a b l i s h e d  t h a t  t h e  C a - le v e l  i n  h a i r  o f  p a t i e n t s  h a v in g  
s u f f e r e d  is c h a e m ic  h e a r t  d i s e a s e s  i s  a b o u t f i v e  t im e s  l e s s  t h a n  t h a t  o f  
h e a l th y  i n d i v i d u a l s .  M o re o v e r, r e c e n t l y  i t  h a s  b e e n  o b s e rv e d  t h a t  t h e  
a d u l t  p e o p le  o f  some c o m m u n itie s  (H u n g a r ia n , J a p a n e s e )  ca n  b e  d i v id e d  i n t o  
tw o g ro u p s  a c c o r d in g  t o  C a - le v e l  o f  t h e i r  h a i r .  The C a - le v e l  o f  one  g ro u p  
i s  e q u a l  t o  t h a t  o f  p a t i e n t s  w i th  h e a r t  d i s e a s e s ,  w h i le  t h e  C a - le v e l  o f  
t h e  o t h e r  g ro u p  was t h a t  o f  t h e  h e a l t h y  p o p u la t io n .
I t  c a n  be assum ed  t h a t  t h e r e  i s  a  c lo s e  c o n n e c t io n  o f  t h i s  d i s t r i b u t i o n  
w i th  t h e  C a -m e ta b o lism  o f  a l l  a d u l t  i n d i v i d u a l s  (ab o v e  20 y e a r s ) .
As a  lo n g - te rm  m easu rem en t we h av e  i n v e s t i g a t e d  -the  v a r i a t i o n  o f  C a - le v e l  
i n  d a i l y  sh a v e d  b e a r d s .  The C a - le v e l  i n  b e a rd  h a i r  v a r i e s  i n  t im e .  The 
v a r i a t i o n s  h av e  d u a l  c h a r a c t e r .
T h e re  e x i s t s  a  s h o r t  te rm  v a r i a t i o n  (o n e  d ay  o r  s h o r t e r ) ;  t h i s  may be 
i n  c o n n e c t io n  w i th  d a i l y  fo o d  i n t a k e .  The o t h e r  v a r i a t i o n  show s a  s lo w  
te n d e n c y . T hese  lo n g - te r m  v a r i a t i o n s  a r e  p resu m ed  t o  be  c o n n e c te d  w i th  
r e g u l a t e d  p h y s i o l o g i c a l  p r o c e s s e s  o f  t h e  human s y s te m  o r  e x t e r n a l  s t r e s s  
e f f e c t s .  S tu d ie s  a r e  b e in g  u n d e r ta k e n  t o  c l a r i f y  t h e s e  o b s e r v a t io n s .
I f  i t  p ro v e d  t o  be  t r u e  t h a t  e x t e r n a l  s t r e s s  e f f e c t s  p l a y  a  d e te r m i n a t i v e  
r o l e  i n  d e c r e a s in g  th e  C a - le v e l  i n  b e a rd  h a i r ,  t h e n  s t r e s s  c a n  b e  c o n s id e r e d  
a  v e ry  h a rm fu l  i n f l u e n c e  i n  m odem  l i f e .
The in v e s t ig a t io n  o f  C a - le v e l  i n  b e a rd  h a i r  w as c a r r i e d  o u t  by  m eans o f  
XRF m ethod .
INVESTIGATION OF CHANGE OF MINERAL METABOLISM OF COSMONAUTS BY X-RAY 
FLUORESCENCE METHOD
J .  B acsó , M. K is -V a rg a , P . K o v ács , J .  P á l v ö lg y i ,  D. B e r é n y i ,  J .  H i d e g é ,
?') . . 2 )
R. A. T ig r a n ja n  '  and  T . A. V i t in g
"^ M e d ic a l S e r v ic e  o f  t h e  H u n g a ria n  P e o p le s  Arm y, B u d a p e s t,  H ungary
^ I n s t i t u t e  f o r  M e d ic a l B i o l o g ic a l  P ro b lem s o f  t h e  M in i s t r y  o f  H e a l th ,  
Moscow, USSR
A c t a  P h y s .  H u n g . 5_3 ( 1 9 8 2  ) 1 5 9
M ic ro -e le m e n t d e te r m in a t io n  was c a r r i e d  o u t  i n  t h e  b lo o d  se ru m  a n d  i n  
t h e  h a i r  sa m p le s  o f  t h e  f i r s t  S o v ie t- H u n g a r ia n  s p a c e  te a m , by u s in g  t h e   ^
t e c h n iq u e s  o f  X -ra y  f lu o r e s c e n c e  a n a l y s i s .  The c o n c e n t r a t i o n  o f  C l ,  K, Ca, 
B r, Cu an d  Zn was d e te rm in e d  b e f o r e  an d  a f t e r  t h e  s p a c e  f l i g h t .
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INTERDISCIPLINARY APPLICATION OF X-RAY FLUORESCENCE (XRF)
J . Bacsó
S e m in a r  a t  t h e  Ho S i  Min P e d a g o g ic a l  H igh  S c h o o l ,  E g e r ,  1 s t  M arch , 1983
(i
RESULTS OF XRF ANALYSES OF ARCHEOLOGICAL GOLD-; SILVER- AND COPPER ALLOYS 
L . K ö l t ó ^ , M. K is -V a rg a
1 ) Somogy M egyei Múzeumok I g a z g a tó s á g a ,  K a p o sv á r
S e m in a r  a t  t h e  V e sz p ré m i A k ad ém ia i B i z o t t s á g  V eszprém , 1983 . n o v . 2 -3 .
SHORT TERM AND LONG TERM VARIATIONS OF CA-CONCENTRATION IN BEARD 
J . Bacsó
S u b m itte d  t o  t h e  J .  R a d i o a n a l y t i c a l  C h e m is try
X-RAY EMISSION ANALYSIS OF LATE AVAR BRONZE OBJECTS 
L. K o ltő " ^ , M. K is -V a rg a
1) Somogy M egyei Múzeumok I g a z g a tó s á g a ,  K a p o sv á r
P r o c .  2 6 th  H u n g a r ia n  A nnual C o n fe re n c e  o n  S p e c t r a l  A n a l y s i s ,  K ecskem ét, 
1 9 8 3 , p . 279
INVESTIGATION ON THE ACCUMULATION OF LEAD AND OTHER METALS IN PIVOTS CAUSED 
BY MOTOR-TRAFFIC AND METAL MELTING
J .  B acsó, M. K is - V a r g a ,  P . K o v á c s , G. K a l in k a
S u b m itte d  t o :  J .  R a d io a n a l .  Chem.
The Pb an d  B r  c o n te n t  o f  p l a n t s  g ro w in g  a lo n g  r o a d s  h a s  b een  d e te rm in e d . 
I t  h a s  been  s t a t e d  t h a t  t h e  P b - c o n te n t  o f  r y e  g r a s s  i s  p r o p o r t i o n a l  w i th  
t h e  l e v e l  o f  p u b l i c  ro a d  t r a f f i c .  The P b - c o n te n t  o f  p l a n t s  c a n n o t be 
rem oved by w a s h in g .  The P b , Cu a n d  Z n - c o n o e n t r a t io n  o f  p l a n t s  grown i n  t h e  
v i c i n i t y  o f  a  m e l t i n g  w orks may r e a c h  t h e  1 0 -1 0 0 0  t im e s  v a lu e  o f  t h e  n o rm a l 
l e v e l .
t*
XPS INVESTIGATION OF STAINLESS STEEL SURFACES HEATED IN AQUEOUS MEDIA 
L . K övér, I .  K á d á r ,  I .  C s e m y , J .  T ó th  f
Vacuum, 33 (1 9 8 3 )  p .  99
INVESTIGATION OF SURFACE LAYERS OF STAINLESS STEEL SAMPLES USING XPS METHOD
I .  K á d á r , L. K ö v é r , I .  C s e m y , J .  T ó th  
S u b m it te d  t o :  K o r ró z ió s  F ig y e lő
SURFACE STUDIES OF THE IN ITIA L OXIDE GROWTH ON NICKEL-RICH ALLOYS 
T .C . Chan1 ^ , L. K ö v ér, N .S . M c In ty re 1 ^
1) S u r fa c e  S c ie n c e  W e ste rn  U n i v e r s i ty  o f  W e s te rn  O n ta r io  London, O n ta r io  
N6A 3KT C anada
S ynposium  on  t h e  i n t e r a c t i o n  o f  e l e c t r o n s ,  io n s  and  p h o to n s  w i th  s o l i d  
s u r f a c e s  S c h e n e c ta d y  (New Y o r k ) ,  O c to b e r  2 6 -2 8 , 1983 (USA)
FAST DETERMINATION OF CALCIUM OXIDE IN BAUXITE
I .  K ád á r, D. B e ré n y i ,  G. M ó rik , D. V a rg a , E . V a ta i ,  I .  Somosi '^ ^ , J .  V i t é z ^
^ A j k a  A lum ina and  A lum inium  W orks, A jk a  (H ungary )
J o u r n a l  o f  R a d io a n a ly t i c a l  C h e m is try , V o l. 75 (1982) 1 5 3 -1 6 1
An e q u ip m e n t and  p ro c e d u re  w ere  d e v e lo p e d  t o  d e te rm in e  t h e  CaO c o n t e n t  
o f  b a u x i t e  by X -ra y  f lu o r e s c e n c e  m ethod  u s in g  s c i n t i l l a t i o n  te c h n iq u e s  
and  a  t r i t i u m / T i  e x c i t i n g  s o u r c e .  The tim e  n e e d ed  f o r  t h e  w ho le  s a m p le s  
p r e p a r a t i o n  p ro c e d u re  an d  m easu rem en t i s  l e s s  th a n  10 m in . The ra n g e  o f  
c o n c e n t r a t i o n  w here a n a l y s i s  i s  f e a s i b l e  by  t h e  e q u ip m e n t, i s  from  0.3%  
u p w a rd s .
STUDY OF BORON TRANSPORT IN PLANTS WITH A MICRORADIOGRAPHIC METHOD
T . V a rró  ^ , G. Som ogyi, M. N a j z e r ^ ,  I .  M á d i^
1) I s o to p e  L a b o r a to ry ,  L. K o s s u th  U n i v e r s i t y ,  D e b re ce n , H ungary
2) J o s e f  S t e f a n  I n s t i t u t e ,  L j u b l j a n a ,  Y u g o s la v ia
I s o t o p e n p a r x i s , _18 (1 9 8 2 )p  418
The p r o c e s s  o f  p a s s iv e  t r a n s p o r t  o f  b o r a t e  and  t e t r a b o r a t e  io n s  was 
s t u d i e d  i n  t h e  r o o t  o f  c a r r o t  an d  i n  t h e  t u b e r  o f  p o t a t o  w i th  a  
q u a n t i t a t i v e  m ic r o r a d io g r a p h ic  m ethod . The b o ro n  c o n c e n t r a t i o n  p r o f i l e s  
d e v e lo p in g  w i t h in  t h e  p l a n t s  w ere  d e te rm in e d  a f t e r  v a r io u s  d i f f u s i o n  
t i m e s ,  by u t i l i z a t i o n  o f  t h e  10B (npt)7L i n u c l e a r  r e a c t i o n .  A p o ly c a r b o n a te  
n u c l e a r  t r a c k  d e t e c t o r  r e g i s t e r e d  t h e  7L i n u c l e i  and  t h e  a l p h a - p a r t i c l e s .  
The d i f f e r e n t i a l  e q u a t io n  o f  l i n e a r  d i f f u s i o n  com bined  w i t h  c o n v e c t io n  
was u s e d  t o  d e s c r i b e  t h e  c o n c e n t r a t i o n  p r o f i l e s  w i th in  t h e  p l a n t s .  The 
d i f f u s i o n  c o e f f i c i e n t s  w ere  d e te rm in e d  by  m eans o f  a  c o m p u te r  program m e.
4 3
STUDY OF THE POSSIBILITY OF NITROGEN MAPPING BY CR-39 TRACK DETECTORS
G. Som ogyi, Z s . V a rg a , a n d  K. F r e y e r ^  , Ch. T r e u t l e r 1 ^
1) C e n t r a l  I n s t i t u t e  o f  I s o to p e  a n d  R a d ia t io n  R e s e a rc h , L e ip z ig ,  GDR 
P ro c . I n t .  Symp. on  A u to r a d io g r a p h y ,  T á b o r , 1 9 8 3 , p .  48
S e n s i t i v i t y  o f  d i f f e r e n t  CR-39 hom opolyrners t o  p r o to n  t r a c k  d e t e c t i o n  
h a s  b e e n  s tu d i e d .  T h e  p o s s i b i l i t y  o f  u s in g  t h e s e  d e t e c t o r s  f o r  n i t r o g e n  
d i s t r i b u t i o n  m ea su rem e n t v i a  1цН ( п ,р ) 1ЦС r e a c t i o n  i s  d i s c u s s e d .  We h av e  
s t u d i e d  t h e  v a r i a t i o n  o f  b a c k g ro u n d  t r a c k  d e n s i t y  in d u c e d  i n  t h e  d e t e c t o r  
m a t e r i a l  i t s e l f  by  d i f f e r e n t  m o n o e n e rg e t ic  n e u t r o n  beams s e l e c t e d  by a  
c r y s t a l  s p e c t r o m e te r  f ro m  a  t h e r m a l  n e u t r o n  s p e c t r u m . We h a v e  a l s o  a n a ly s e d  
t h e  b ac k g ro u n d  t r a c k  d u e  t o  p r o to n  r e c o i l s  p ro d u c e d  by t h e  f a s t  n e u tr o n  
com ponent i n  r e a c t o r  n e u t r o n  s p e c t r a  and  th e  ( n ,p )  r e a c t i o n  t a k i n g  p la c e  
o n  th e  c h lo r i n e  c o n ta m in a t io n  o f  CR-39 s h e e t s .  C a l i b r a t i o n  m easu rem en ts  
w i th  s o l i d  n i t r o g e n - c o n t a i n i n g  s a m p le s  a r e  p r e s e n t e d .
SEARCH FOR OPTIMUM PARAMETERS OF CPAA MEASUREMENTS
I .  M ahunka, S . T a k á c s ,  J .  D a h lb a ck a ^ )
1) Dep. o f  P h y s . ,  8 b o  A kadem i, F i n la n d
M e etin g  on  N u c le a r  A n a l y t i c a l  M ethods 1983 D re s d e n , 11-15  A p r i l ,  1983
TRACE ELEMENT ANALYSIS IN HIGH PURITY ALUMINIUM BY CPAA
S . T a k á c s , I .  M ahunka, M. M is k e i ^  an d  Z. H o rv á th 1 ^
1) ALUTERV-FKI, B u d a p e s t
M e e tin g  on N u c le a r  A n a l y t i c a l  M éthods 1983 , D re sd e n  1 1 -1 5 , A p r i l ,  1983
ANALYTICAL INVESTIGATION BY PIXE METHOD 
F. D i t r ó i
D iplom a t h e s i s ,  K o s s u th  U n i v e r s i t y ,  1983 
( I n  H u n g a ria n )
INDUSTRIAL APPLICATION OF CYCLOTRONS FOR ANALYTICAL PURPOSES
S . T a k á c s ,  I .  M ahunka, Z . H o rv á th ^ ^
1) ALUTERV-FKI, B u d a p e s t  '
S u b m it te d  t o :  F i z i k a i  Szem le
BROTHм-Лг ;vLci'R iM :m c determination of m s  in
G, L a n g e r, Gy, S á n th a ,  S . B o h á tk a , J .  S z i l á g y i
Зго  Symposium o f  S o c i a l i s t  C o u n te r ie s  on B io te c h n o lo g y , A,;-'. 
A r a t i s  l a v a . Abs f r . A4- 3 3 •
i  2 5 - 2 9 ,  1 9 2 3 .
MEA.SURi!‘ 1 NT OF PROPANOL DURING ERYTHROriYCIN L IM IT A T IO N
J .  S z i l á g y i ,  S . B o h á tk a -  G, L a n g e r ,  Gy, S á n th a
3 rd  Synposium  o i  S o c i a l i s t  C o u n tr ie s  on B ic tech .noL .-gy , A n ri.I  2 5 -2 9 , 3.983, 
B r a t i s l a v a .  A b s t r .  A 4-55
APPLICATIONS OF A CYCLOTRON IN AGRICULTURE 
P . B oriiéra s z a




EARTH SCIENCES AND ENVIRONMENTAL RESEARCH
;
GAS CARRIER AND EEGASSED MAGMATIC ROCKS AND THE PRIMORDIAL ATMOSPHERE 
A. S z a la y
A c ta  P h y s ic a  A cadem iae  S c ie n t ia r u m  H u n g a r ic a é , 53 ( 1 - 2 ) ,  p p . 2 91 -298  (1 9 8 2 )
The g a s  c o n te n ts  o f  g r a n i t e s  a n d  o t h e r  c o n t i n e n t a l  p l u t o n i c  ro c k  
sa m p le s  w ere i n v e s t i g a t e d  and c o m p ared  w i th  a  num ber o f  m a n tle  ro c k  
sa m p le s  and  p a r i c u l a r l y  w ith  s a m p le s  o f  t h e  o p h i o l i t e  s e q u e n c e  o f  t h e  
T ro o d o s  m a s s if  ( C y p r u s ) .  The t o t a l  v o l a t i l e  l o s s  a t  1000 C w as i n v e s t i g a t e d .  
The g a s  c o m p o s itio n  w as  a n a ly s e d  b y  m eans o f  a  q u a d ru p o le  m ass s p e c t r o ­
m e te r  a f t e r  r e l e a s i n g  t h e  g a s e s  b y  c r u s h in g  t h e  sa m p le s  i n  h ig h  vacuum a t  
r o a n  te m p e r a tu r e . I n  f u r t h e r  e x p e r im e n t s ,  r e l e a s e  o f  CO2 and  v o l a t i l e  
l o s s  w e re  d e te rm in e d  a s  a  f u n c t i o n  o f  t e m p e r a tu r e  b e  m eans o f  d e r i v a t o -  
g ra p h y . The h ig h  ( a b o u t  9-15%) H2O a n d  g a s  c o n te n t  o f  many m a n tle  sa m p le s  
i s  com p ared  t o  t h e  a lw a y s  lo w e r  (1 -2% ) v o l a t i l e  c o n te n t  o f  c r u s t a l  sa m p le s  
w h ich  seem  t o  h av e  b e e n  a t  l e a s t  p a r t i a l l y  d e g a s s e d  i n  t h e  c o u r s e  o f  
g e o l o g i c a l  e v o lu t io n  o f  th e  E a r t h ’ s  c r u s t .  I t  i s  assum ed t h a t  t h e  
p r i m o r d i a l  a tm o s h p h e re  o r i g i n a t e d  i n  t h e  d e g a s s in g  o f  t h e  c r u s t .  Gas 
c a r r i e r  m agm atic r o c k s  i n  th e  d e e p e r  l a y e r s  o f  t h e  E a r th ,  i n  t h e  m a n tle  
s t i l l  c o n ta in  t h e  co m p o n en ts  o f  t h e  p r im o r d i a l  a tm o s p h e re . Some o f  them  
a r e  a c c e s s ib l e  a n d  w e r e  a n a ly s e d  i n  t h i s  w ork .
INFORMATIONS SUGGESTING A THERMAL CATASTROPHE IN THE EARLIEST PERIOD OF 
THE EARTH REVEALED BY THE VOLATILE CONTENT OF IGNEOUS CRUSTAL AND MANTLE 
ROCKS
A. S z a la y
S u b m it te d  t o  th e  A c ta  P h y s ic a  A cadem iae  S c ie n t ia r u m  H u n g a ric a é
THE EEGASSED CONTINENTAL CRUST, EVIDENCE FOR A TRANSIENT THERMAL EVENT IN 
THE SOLAR-TERRESTRIAL SYSTEM
A. S z a la y
S u b m it te d  t o  th e  N a t u r e
i
ATTTÍEOPOGENIC 1ЦС EXCESS IN THE TROPOSPHERE BETWEEN 1951 AND 1978 
MEASURED IN TREE RINGS
Ё. H e r  t e  l e n d i ,  E . C s o n g o r  '
R ad iochem . R a d io a n a l .  L e t t e r s  56 ( 2 )  1 03 -110  (1 9 8 2 )
M easurem ents w e r e  c a r r i e d  o u t  t o  d e te rm in e  t h e  1ЦС e x c e s s  i n  th e  
t r o p o s p h e r e  b e tw e e n  1951  and  1978 by  t h e  a n a l y s i s  O f t r e e  r i n g s .  Sam ple 
p r e p a r a t i o n  and c h e m ic a l  p r e t r e a t m e n t  o f  t r ie  sa m p le  t o  g e t  t h e  a - c e l l u l o s e  
com ponen t o f  t h e  t r e e  r in g s  a r e  d e s c r i b e d .  The e x c e s s  lirC a c t i v i t y  was 
m e a s u re d  by p r o p o r t i o n a l  c o u n te r .  The r e s u l t s  p ro v e  th e  p r e s e n c e  and  t h e  
V a r i a t i o n s  o f  a n th r o p o g e n ic  i n f l u e n c e s  i n  t h e  t r o p o s p h e r i c  1<fC c o n c e n t r a ­
t i o n .
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14c DATING IN ARCHAEOLOGY, ABSOLUTE CHRONOLOGY 
E. C so n g o r
Sym posium  on t h e  2 5 th  A n n iv e r s a ry  o f  t h e  I n s t i t u t e  o f  A rc h a e o lo g y  o f  t h e  
H u n g a r ia n  A cadeny o f  S c i e n c e s ,  -  B u d a p e s t, 2 4 -2 6 . O c t. 1983
14C -DATING 
E . C so n g o r
S u b m it te d  t o :  V eszprém  m egyei Múzeumi K özlem ények
PHASES OF BLOWN-SAND MOVEMENTS IN THE NORTH-EAST PART OF THE GREAT 
HUNGARIAN PLAIN
1} 2)Z . B o rsy  , E . C so n g o r , S . S á rk á n y  , J .  S zab ó
1) I n s t i t u t e  o f  G eo g rap h y , K o ssu th  U n iv . , D eb recen
2) D ep a rtm en t o f  P l a n t  A natom y, E ö tv ö s  U n i v . ,  B u d ap es t
A c ta  G e o g ra p h ic a  D e b re c in a  _20 (1 9 8 1 ) p . 5
EXAMINATION OF THE BED OF THE KARCSA BROOK WITH POLLEN ANALYTICAL AND 
RADIOCARBON METHODS '
E . C so n g o r, E . F é le g y h á z i1 ^ , I .  Szabó
1) I n s t i t u t e  o f  G eog raphy , K o ssu th  U n iv . , D eb recen  
A c ta  G e o g ra p h ic a  D e b re c in a  20 (1 9 8 1 ) p . 51
K -A r DATING FOR GABBROS AND GRANODIORITES, UMM-RUS, EASTERN DESERT, EGYPT
O.A. K a m e l^ , A. E l  B a k r i ^  , M. E l  M a h a llaw i"^  , X. "c.Togh, E . A rv a -S ó s  
1) E l  M in ia  U n i v e r s i t y ,  E g y p t
5 th  I n t .  Cong, on  Basem ent T e c to n i c s ,  C a iro  1 6 -2 0 , O ct 1983
RADIOMETRIC DATA FROM THE EOCENE/0LIG0CENE BOUNDARY STRATOTYPE IN HUNGARY
К. B alogh
W orkshop on  T e rm in a l  E ocene E v e n t s ,  V is e g r á d ,  M arch 27 -  A p r i l  1 . 1983
K /A r DATES FROM THE E0CENE/0LIG0CENE BOUNDARY STRATOTYPES IN HUNGARY
К. B alogh
o u b in i t te d  t o :  ő s l é n y t a n i  V i tá k  
( I n  H u n g a ria n )
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XPS INVESTIGATION OF AIR POLLUTION EJECTED BY A COAL-FIRED POWER PLANT
L. K övér and  J .  T ó th
S u b m itte d  t o :  A tm o sp h e r ic  E n v iro n m e n t
A m ethod f o r  s a n p l in g  a n d  i n v e s t i g a t i n g  t h e  a e r o s o l  p a r t i c u l a t e s  and  
g a se o u s  p o l l u t a n t s  o f  th e  a i r  i s  d e s c r ib e d .  The p o l l u t a n t s  w ere  c o l l e c t e d  
o n  s i l v e r  (A g ) , c o p p e r  (Cu) a n d  g r a p h i t e  s u r f a c e s  p la c e d  i n  t h e  n e ig h ­
bo u rh o o d  o f  a  c o a l - f i r e d  p o w e r p l a n t .  The s tu d y  o f  t h e  c o m p o s i t io n  o f  t h e  
a e r o s o l  and g a s e o u s  p o l l u t a n t s  w as c a r r i e d  o u t  by means o f  XPS m eth o d , a s  
a  f u n c t io n  o f  t h e  d i s t a n c e  f ro m  t h e  pow er p l a n t .
The a e r o s o l  p a r t i c u l a t e s  ( 1 pm i n  d ia m e te r )  w ere  s t i c k e d  o n  th e  s u r f a c e  
o f  t h e  sam p les  m e n tio n e d  a b o v e ,  b u t  th e y  d i d  n o t  fo rm  a n  u n b ro k e n  l a y e r  
o n  them , t h a t  i s  why we w ere  a b l e  t o  a s s i g n  n o t  o n ly  t h e  com ponen ts  o f  t h e  
a e r o s o l  p a r t i c u l a t e s ,  b u t  t h e  g a s e o u s  p o l l u t a n t s  o f  t h e  a i r  on  th e  b a s i s  
o f  t h e i r  c h e m ic a l  r e a c t i o n s  w i t h  t h e  sam p le  m a t e r i a l  m e a s u r in g  t h e  p h o to ­
e l e c t r o n  l i n e s  o f  t h e  sam p les  m a t e r i a l  o f  i t s  own a s  w e l l .
We c o u ld  a s s i g n  th e  p h o t o e l e c t r o n  l i n e s  o f  d i f f e r e n t  t y p e s  o f  a i r  
p o l l u t a n t s  ( S ,  N , C l ,  F , Mg, A I ,  S i ,  N a, I ,  C ) .
The main p o l l u t a n t  was t h e  s u l f u r .  The s u l f u r  c o u ld  be  fo u n d  a t  e v e ry  
s a n p l in g  p l a c e  a n d  on e v e ry  sa m p le  s u r f a c e .  F a r  from  t h e  c e n t r e  o f  th e  
p o w er p la n t  t h e  s u l f u r  was m a in ly  i n  s u lp h a t e  form .
F ig .  1.
a . The sch em e  o f  t h e  map w h ich  shew s t h e  s a n p l in g  p l a c e s  
i n  t h e  e n v iro n m e n t o f  t h e  G a g a r in  P c w e rp la n t  i n  
H u n g a ry . The s a n p l i n g  p o i n t s :  1 , 2 , 3 .
b . T he s a m p le  h o ld e r  w as a  p l a s t i c  cu p  o p en ed  to w a rd s  
t h e  g r o u n d ,  so  t h e  f i n e  p a r t i c u l a t e s  o f  th e  a i r  ca n  
r e a c h  i n d i r e c t  way o n t o  t h e  sa m p le  s u r f a c e .
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STUDY OF ALPHA-ACTIVIIY DISTRIBUTIONS IN ENVIRONMENTAL SAMPLES BY CR-39 
TRACK DETECTORS
I .  H u n y ad i, G. Som ogyi, S . S z i l á g y i
P ro c . 1 3 th  I n t e r n a t i o n a l  Sym posium  on A u to r a d io g r a p h y , T á b o r  (CSSR)
3-5  May 1983 . p .  210
The u n iq u e  s e n s i t i v i t y  o f  CR-39 n u c l e a r  t r a c k  d e t e c t o r s  t o  h ig h - e n e r g y  
n u c l e a r  p a r t i c l e s  o p en s  s e v e r a l  new f i e l d s  f o r  t h e  a p p l i c a t i o n  o f  
a u to r a d io g r a p h ic  m eth o d s . A f i e l d ,  w h ich  r e c e n t l y  h a s  becom e o f  p u b l i c  
i n t e r e s t ,  i s  t h e  m apping o f  l o w - l e v e l  a l p h a - a c t i v i t y  d i s t r i b u t i o n s  i n  
d i f f e r e n t  e n v ir o n m e n ta l  s a m p le s . M oreover t h e  CR-39 d e t e c t o r  c a n  a l s o  
p r o v id e  p o s s i b i l i t i e s  f o r  t h e  i d e n t i f i c a t i o n  o f  v a r io u s  r a d i o a c t i v e  
e le m e n ts .  We p r e s e n t  t h r e e  s u c h  m ethods b a s e d  on  th e  f o l lo w in g  p r o c e d u r e s :  
i /  C om parison  o f  t r a c k  num bers i n  p o i n t l i k e  t r a c k  c l u s t e r s  fo u n d  i n  
c o n n e c te d  a lp h a  an d  f i s s i o n  f ra g m e n t r a d io g r a m s ,  i i /  A n a ly s i s  o f  a lp h a - d e c a y  
p r o p e r t i e s  by r e c o r d in g  a u to ra d io g ra m s  i n  d i f f e r e n t  t im e  p e r i o d s  a f t e r  
t h e  sam p le  c o l l e c t i o n ,  i i i /  D e te rm in a t io n  o f  a l p h a - p a r t i c l e  e n e r g i e s  b y  
m e a s u r in g  p r o p e r  g e o m e t r ic a l  p a ra m e te r s  o f  i n d i v i d u a l  e t c h - t r a c k s  i n  
a u to r a d io g r a m s .  We hav e  a p p l i e d  t h e  above  t e c h n iq u e s  t o  a n a ly s e  t h e  a lp h a -  
a u to ra d io g ra m s  o f  a e r o s o l ,  s o i l  an d  p l a n t  s a m p le s . I t  h a s  b e e n  fo u n d  o u t  
t h a t  m a jo r i t y  o f  l o n g - l a s t i n g  a l p h a - a c t i v i t y  ca n  be  a c c o u n te d  t o  t h e  
p r e s e n c e  o f  * 10Po an d  i t s  p r e c u s s o r  210Pb i n  t h e  e n v ir o n m e n ta l  s a m p le s  
i n v e s t i g a t e d .
STUDY OF ZJAT o  AND Pb DISTRIBUTIONS IN ENVIRONMENTAL SAMPLES BY CR-39 
TRACK DETECTOR
I .  H u n y a d i, G. Somogyi and  S . S z i l á g y i
1 2 th  I n t e r n a t i o n a l  C o n fe re n c e  o n  SSNTDs, M ex ico , S e p t  9 - 1 0 ,  1983
I n  r e c e n t  y e a r s  s p e c i a l  a t t e n t i o n  h a s  b e e n  d e v o te d  t o  t h e  t h e  a n a l y s i s  
o f  t h e  d i s t r i b u t i o n  o f  lo w - le v e l  a lp h a - e m i t t i n g  r a d i o n u c l i d e s  i n  e n v i r o n ­
m e n ta l  s a m p le s . The u n iq u e  s e n s i t i v i t y  o f  CR-39 t r a c k  d e t e c t o r s  h a s  o p e n e d  
s e v e r a l  new p o s s i b i l i t i e s  i n  s u c h  i n v e s t i g a t i o n s .  We h a v e  a n a ly s e d  t h e  
d i s t r i b u t i o n  o f  l o n g - l i v e d  a l p h a - e m i t t e r s  i n  a e r o s o l ,  s o i l  an d  p l a n t  
sa m p le s  by a u to r a d io g r a p h y  u s in g  CR-39. A s tu d y  o f  t h e  a l p h a - a c t i v i t y  
a t t a c h e d  t o  a e r o s o l s  o f  d i f f e r e n t  p a r t i c u l a t e  s i z e s  s e p a r a t e d  by a  c a s c a d e  
im p a c to r  h a s  a l s o  b e e n  p e rfo rm e d . I t  i s  fo u n d  t h a t  i n  t h e  m a j o r i t y  o f  
sa m p le s  th e  a l p h a - a c t i v i t y  ca n  b e  d o m in a n tly  r e l a t e d  t o  t h e  p r e s e n c e  o f  
210Po p ro d u c e d  by  i t s  b e t a - a c t i v e  p r e c u r s o r  210Pb. To t h e  a n a l y s i s  o f  t h e  
sa m p les  we h a v e  a p p l i e d  t h e  f o l lo w in g  m e th o d s : 1) S tu d y  o f  t h e  a lp h a - d e c a y  
p r o p e r t i e s  by a u to r a d io g r a p h s  p ro d u c e d  a t  d i f f e r e n t  t im e s  a f t e r  c o l l e c t i n g  
t h e  sa m p le . 2) A n a ly s is  o f  s i n g l e  a l p h a - t r a c k s  o r  t r a c k  c l u s t e r s  by  a  
m ethod  d e v e lo p e d  f o r  h i g h - r e s o l u t i o n  a - s p e c t r o s c o p y .  I n  o u r  m ethod  t h e  
p a ra m e te r s  t o  be  m easu red  a r e  t h e  m a jo r  a x i s  o f  s u r f a c e  t r a c k  o p e n in g , 
t h e  d ia m e te r  o f  t h e  e tc h e d - o u t  t r a c k  e n d , t h e  t o t a l  l e n g t h  m e a s u ra b le  on 
th e  s u r f a c e  a lo n g  t h e  p r o j e c t e d  t r a c k  an d  t h e  t h ic k n e s s  o f  l a y e r  e tc h e d  
away from  t h e  d e t e c t o r  s u r f a c e .
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гINTEGRAL MEASUREMENTS OF ALPHA AND GAMMA RADIATION IN DWELLINGS 
r; P a r ip A s , G. S o m o g y i, J .  N i k i ,  S . T a k á c s ,  G. Rohács
O onfD rence on R a d ia t i o n b io lo g y  a n d  R a d i a t i o n - S a f t y , B u d a p e s t,  O c t. 2 8 , 1983
•^TERMINATION OF RADON AND DAUGHTER EXPOSURE IN DWELLINGS WITH SOLID STATE 
NUÍ LEAR TRACK DETECTORS
1") 1 )B, P a r ip á s  , G. S o m o g y i, S . T a k á c s
1) B o rso d -A b au j-Z e m p lé n  m egyei K ö z e g é s z s é g ü g y i é s  J á rv á n y ü g y i  Á llo m á s , 
M isk o lc
I z o tó p te c h n ik a  26 (1 9 8 3 )  p .  26
'AEJN MEASUREMENTS IN  THE HAJNÓCZY CAVE
1) 2) 3)G. Som ogyi, Z s . V a r g a ,  G. N ém eth , J .  P á l f a l v i  , J .  G e rz so n
TaV 'óczy G im názium , T i s z a f ö l d v á r
2) MTA KFKI, B u d a p e s t
3) M ecsek i É r c b á n y á s z a t i  V á l l a l a t  K ő v á g ó s z ő llő s  
I / o t ó p t e c h n i k a ,  _26 (1 9 8 3 ) p .  38
R b -S r  ISOTOPIC AGES OF GRANITOID ROCKS IN THE SPIS-GEMER METALLIFEROUS 
MOUNTAINS, EASTERN-SLOVAKIA
E . S v in g o r ,  P . G r e c u l a " ^ » A. K ovách 
] ' th e o lo g ic a l  S u r v e y ,  K o sice
S. o m i t te d  to : M i n e r a l i a  S lo v a c a
1
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DEVELOPMENT OF METHODS AND INSTRUMENTS
*
i
STATUS REPORT ON CYCLOTRON LABORATORY PROJECT 
A. V a le k  a n d  A. P a á l
T he r e a l i s a t i o n  o f  t h e  c y c l o t r o n  p r o j e c t  o f  o u r  i n s t i t u t e  b eg an  i n  
1978. T he c o n s t r u c t i o n  w ork o f  t h e  c y c lo t r o n  b u i l d i n g  s t a r t e d  i n  1982 , t h e  
c o n c r e te  s h i e l d i n g  w a l l s  o f  b a s e m e n t  f l o o r  h a v e  b e e n  b u i l t  a n d  th e  l a y in g  
th e  f o u n d a t io n s  i n  o t h e r  p a r t  o f  t h e  b u i ld i n g  a r e  i n  p r o g r e s s .  The 
t r a n s p o r t a t i o n  a n d  t h e  a s s e m b lin g  o f  t h e  c y c l o t r o n ,  m a n u fa c tu re d  by th e
D. E frem ov  S c i e n t i f i c  R e s e a rc h e  I n s t i t u t e  o f  E l e c t r o p h y s i c a l  A p p a ra tu s  i n  
L e n in g ra d , i s  e x p e c te d  i n  *4th q u a r t e r s  o f  198*4.
D a ta  a c q u i s i t i o n  an d  a n a l y s i s  w i l l  be  b a s e d  on a  c o m p u te r  n e tw o rk  
s y s te m  w i t h  a  h o s t  c o m p u te r  a n a lo g o u s  t o  PE P -1 1 / *4*4 ( F i g . l . ) .  I t s  i n s t a l l a t i o n  
i s  e x p e c te d  o n  t h e  f i t s t  h a l f  o f  198*4. D u rin g  1983 t h e  m ain  e m p h a s is  h a s  
been  p u t  o n  th e  d e s ig n  o f  th e  d a t a  a c q u i s i t i o n  s t a t i o n .  E ach  s a t e l l i t e  
s t a t i o n  c o n s i s t s  o f  a  s m a l l  nu m b er o f  co m p o n en ts : a  CAMAC c r a t e ,  a  t e r m i n a l ,  
L S I-1 1 /2 3  c o m p u te r  i n c l u d in g  p r o c e s s o r ,  m em ory, CAMAC c r a t e  c o n t r o l l e r ,  
d i s p l a y  b o a rd  a n d  n e tw o rk  i n t e r f a c e .
D evelopm en t o f  t h e  n e tw o rk  s o f t w a r e , p r o b a b ly  t h e  m o st com plex  p a r t  o f  
th e  s y s te m , i s  n e a r l y  c o m p le te . N u c le a r  a n a lo g  s i g n a l s  a r e  d i g i t i z e d  w i th  
13 b i t  ADCs p u r c h a s e d  fro m  SILENA. D a ta  fro m  ADCs a r e  s t o r e d  i n  a  16K 
d e d ic a te d  CAMAC m em ory. S e p a r a t e l y  fro m  t h e  h ig h  s p e e d  d a t a  c o l l e c t i o n  i t  
i s  a l lo w e d  t o  t h e  e x p e r im e n te r  t o  s t a r t  an d  s t o p  th e  e x p e r im e n t ,  o r  
d i s p l a y s  o f  e x p e r im e n ta l  p a r a m e t e r s ,  d a t a ,  an d  d a t a  h i s to g r a m s  f o r  
e x p e r im e n t  m o n i to r in g .
HOST COMPUTER
TPA 11440 
512 kb  Memory 
2x 6 4  Mb D isc 
3x5 Mb D isc  
2 M a g n e tic  ta p e  
1 L in e  p r i n t e r  
1 G ra p h ic  t e r m in a l  
1 P l o t t e r  
T e rm in a l s
JL2. ЫГ 1 1 /4? conPHfticfttigfl ílfig 1
s a t e l l it e ;! COMPUTER
t o  o t h e r  s a t e l l i t e  c o m p u te rs
CAMAC CRATE
LSI 1 1 /2 3 R 8k 16k 0
256 kb  M emory 0 M
5 Mb D isc U Д D E
A lp h a n u m e ric T A M D
t e r m in a l I DQ T 0 T
Q uasi g r a p h i c N A R í
te r m in a l G Y F
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F ig u re  1 .  H ardw are  L a y o u t o f  t h e  D a ta  A c q u i s i t i o n  S ystem
CYCLOTRON LABORATORY FOR INTERDISCIPLINARY AND APPLIED RESEARCH 
A. V a lek
R ec e n t R e s u l ts  i n  R e s e a rc h in g  N u c le a r  E n e rg y  an d  A tom ic  N u c l e i ,  V o l . l .
(1 9 8 3 ) p . 156
I n  th e  f i r s t  p a r t  o f  t h e  p a p e r  t h e  p la n n e d  C y c lo tr o n  L a b o r a to ry  o f  
А Г0Ж 1, e q u ip p e d  w i th  t h e  com pact is o c h r o n o u s  c y c lo t r o n  MGC, i s  d e s c r i b e d .  
I n  t h e  se c o n d  p a r t  a  g e n e r a l  re v ie w  i s  g iv e n  a b o u t  t h e  f o c u s in g  m a g n e t ic  
f o r c e  a c t i n g  i n  t h e  c o n v e n t io n a l  and  s e c t o r - f o c u s i n g  c y c l o t r o n s ,  an d  
f i n a l l y ,  t h e  m ain  m a g n e tic  c h a r a c t h e r i s t i c t s  o f  t h e  c y c lo t r o n  MGC a r e  
shew n.
ON THE PROJECT OF CYCLOTRON LABORATORY IN DEBRECEN 
Z. M áté
XXI. S e s s io n  o f  t h e  N u c le a r  S t r u c t u r e  C om m ittee  o f  Low E n e rg y  P h y s ic s  
S e c t io n  o f  S c i e n t i f i c  C o u n c il  o f  JIN R , D ubna, 12-14  A p r i l  1983 .
The m ain  c h a r a c t e r i s t i c s  o f  t h e  D eb recen  C y c lo tro n  p ro g ra m  w ere  b r i e f l y  
r e p o r t e d  i n  t h e  l e c t u r e :  b a s i c  beam p a r a m e te r s  o f  t h e  c y c lo t r o n  MGC, 
e x p e n d i tu r e  an d  s c h e d u le  o f  t h e  in v e s tm e n t ,  l a y - o u t  o f  t h e  l a b o r a t o r y  a n d  
th e  p la n s  o f  u s e  o f  t h e  c y c lo t r o n .
CALCULATION OF MONOCHROMATIZATION SYSTEM OF THE U -400 CYCLOTRON BEAM 
Z . Kormány
O om m unication o f  t h e  J o i n t  I n s t i t u t e  f o r  N u c le a r  R e s e a rc h , D ubna, 9 -Ь '- -8 2 9  
(1982 )
( I n  R u s s ia n )
M o n o c h ro m a tiz a tio n  s y s te m  o f  t h e  U -400 c y c lo t r o n  beam , c o n s i s t jL •, >t 
tw o b e n d in g  m ag n e ts  w i th  a  hom ogeneous f i e l d ,  i s  a n a ly s e d .  The f i r s t  Oi. > r  
o p t i c a l  p r o p e r t i e s  o f  t h e  s y s te m  a r e  s h o r t l y  d e s c r ib e d  a n d  t h e  e f f e c t  o f  
th e  s e c o n d  o r d e r  a b e r r a t i o n s  a r e  ex am ined  i n  o r d e r  t o  d e te r m in e  t h e i r 1 
e f f e c t  on  th e  s y s te m  r e s o l u t i o n  po w er. The e x i s t e n c e  o f  a n  o p t im a l  beam  
t r a n s p o r t i n g  i s  shew n , when t h e  e f f e c t  o f  t h e s e  a b e r r a t i o n s  i n  m in im a l.
The a c h ie v a b le  r e s o l u t i o n  depends, on  t h e  r a d i a l  beam e m i t t a n c e  and  t h e  
v a lu e  o f  t h e  (y  y 2 ) a b e r r a t i o n  c o e f f i c i e n t .  Due t o  t h e s e  c a l c u l a t i o n s  a  
r e l a t i o n  i s  d e te rm in e d  b e tw e en  t h i s  c o e f f i c i e n t  an d  t h e  a c c u r a c y  o f  t h e  
r e q u i r e d  m a g n e tic  f i e l d  s h a p in g .  The r e s u l t s  show t h a t  i n  t h e  c a s e  o f  t h e  
f i e l d  s h a p in g  a c c u r a c y  on  th e  l e v e l  ДВ/В=10-1 |-1С Г 3 th e  s y s te m  w i l l  p r o v id e  
m o n o ch ro m atic  beam  w i th  ДЕ/Е=4* 10_<* an d  w i th  t h e  i n t e n s i t y  o f  s e v e r a l  
p e r c e n t  o f  th e  e x t r a c t e d  fro m  t h e  c y c lo t r o n  beam  i n t e n s i t y .
The i n v e s t i g a t i o n  h a s  b e e n  p e rfo rm e d  a t  t h e  L a b o r a to ry  o f  N u c le a r  
R e a c t io n s ,  JIN R .
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REVIEW Of THE APPLICATION POSSIBILITY OF 0 -1 0 3  CYCLOTRON 
I . Mah'unka
Re>3ent R e s u l ts  i n  R e s e a rc h in g  N u c le a r  E n e rg y  and A tom ic N u c l e i ,  V ol. 1 
(1 9 8 3 ) p  .183
AGRICULTURAL APPLICATION PO SSIBILITIES OF SMALL CYCLOTRONS 
I . Mahunka
ATOMIG R i p o r t ,  X /5  (1983) 204
APPLICATION OF THEFMOCROMATOGFAPHY FOR SEPARATION OF ULTRA MICRO-QUANTITY 
OF ISOTOPE MIXTURES
Z . Kovács
T h e s is  f o r  t h e  c a n d id a te  o f  s c i e n c e  d e g re e
CHARACTERISTICS OF MIXED NEUTRON-GAMMA RADIATION FIELDS AROUND CYCLOTRONS' ■
I .  U ray , P . M a n n g S rd ^ , H .J .  P r o b s t ^ ,  M. H e in z e l in a n n ^
1) I n s t i t u t e  f o r  P h y s ic s ,  Sbo Akadem i P o r th a n s g a ta n  3 , S F -20500 8bo  51 
F in la n d
2) I n s t i t u t e  f o r  N u c le a r  P h y s i c s ,  K e m fo r s c h u n g s a n la g e  J ü l i c h ,  W. Germany
3) D epartm en t o f  S a f e ty  an d  R a d ia t i o n  P r o t e c t i o n ,  KFA J ü l i c h ,  W. Germany
"R e o e n t D e v e lo p m en ts  and New T re n d s  i n  R a d ia t io n  P r o t e c t io n "  X I. R e g io n a l 
C ong ress o f  IR PA , V ie n n a , S e p te m b e r  2 0 -2 4 , 1983
POSSIBLE USE OF L iF  DOSIMETERS IN MIXED NEUTRON-GAMMA FIELDS
1) ?) 34
I .  U ray , E . G y a r m a t i ,  J .  F é l s z e r f a l v i  , H .J .  P r o b s t  , M. H ein ze lm an n
1) I n s t i t u t e  f o r  A p p lie d  P h y s i c s ,  K o ssu th  L. U n i v e r s i t y ,  D e b re c e n , H ungary
2) I n s t i t u t e  f o r  N u c le a r  P h y s i c s ,  K e m fo r s  ch u n g s a n la g e  J ü l i c h ,  W, Germany
3) D epartm en t o f  S a f e ty  a n d  R a d ia t io n  P r o x e c t i o n ,  KFA J ü l i c h ,  W„ Germany
R ec e n t D ev e lo p m en ts  and New T re n d s  i n  R a d ia t io n  P r o t e c t io n "  "XT. R e g io n a l 
C ongress o f  TRPA, V ien n a , S e p te m b e r  2 0 -2 4 , 1933
ACTIVITY DETERMINATION IN SAMPLES OF ISOTOPE MIXTURES BY USING SUM PEAKS гч 
G e(U >  SPECTRA
I .  U rw , I .  T ö r ö k ,  E. G y a rm a ti 
A c ta  P h y s . 52 '”1982) p .  469
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THE EFFECT OF NEUTRON AND GAMMA IRRADIATION OF PEA SEEDS ON THE .
DEGRADATE VE INSIME OF SEEDLING*
Gy. B a g i1 ^ , E . H íd v é g i1 ^ , P .P .  B o rn e m is z á m , Cs.M . Véghné
1) N a t io n a l  R e s e a rc h  I n s t i t u t e  f o r  R a d io b io lo g y  an d  R a d io h y g e n ie  
ATOMKI R ip o r t  X /5 (1 9 8 3 ) p .1 3 1
MEASUREMENT OF THE RESPIRATION OF SEEDLINGS WITH A QUADRUPOL MASS-SPECTOMETER 
MASS-SPECTROMETER
P . S z ő k e “^ , P .P .  B o m e m isz á n é , L.M. B e n e d e k n é l , P .0 .  M a u ln é ^  , K. K is s ,
Cs.M . Véghné
1 ) D ep a rtm en t o f  B o tany  and  P l a n t  P h y s io lo g y  o f  t h e  U n i v e r s i ty  o f  
A c r i c u l t u r a l  S c i e n c e s ,  G ö d ö llő
ATOMKI R i p o r t ,  X /5 (1 9 8 3 ) p .  135 .
EFFECT OF IRRADIATION DN VARIABILITY IN PRODUCT COMPONENTS OF SOYA BEAN
K. P á s z to r " ^ ,  К. E g r i " ^ , Z. T ö r ö k ^ , P .P .  B o m e m iszá n é
1) U n iv e r s i ty  f o r  A g r i c u l t u r a l  S c i e n c e s ,  D eb reo en  
ATOMKI R ip o r t  X/5 (1 9 8 3 ) p .1 5 6
EFFECT OF FAST NEUTRONS ON THE SYMBIOSIS OF RHISOBIUM 
1 ) 2 )E. M ann inger , B. K ő v á ri , P .P .  B o m e m iszá n é
1) R e s . I n s t .  S o i l  S c ie n c e  and  A g r i c u l t u r a l  Chem. o f  t h e  Hung. A cad , o f  S e i .
2) R e s . I n s t ,  f o r  F e e d s tu f f  P r o d u c t io n
ATOMKI R ip o r t  X/5 (1 9 8 3 ) p . 138
IRRADIATION OF LUPINE (LUPINUS S P .)  SEEDS FOR INDUCING MUTATIONS
1 l')  .2^ 3)B.M. R a tk o sn é  , F . B o rb é ly  , P .P .  B o m e m is z á n é , Z. D é z s i , J .  Nagy
Cs.M . V éghné, К. K is s
1) R e se a rc h  I n s t i t u t e  o f  S eed  P r o d u c t io n  an d  T r a d in g  Company, N y íre g y h á z a
2) C l i n i c  o f  R a d io lo g y , M e d ic a l U n i v e r s i t y  D e b re ce n
3) U n iv e r s i ty  f o r  A g r i c u l t u r a l  S c ie n c e s  D e b re ce n
ATOMKI R i p o r t ,  X /5 (1983 ) p .1 6 0 .
A NEW INVESTIGATION POSSIBILITY IN THE AGRICULTURAL RESEARCH 
P .P .  B o m e m isz á n é , I .  B uzás^)
1) R e s . I n s t .  S o i l .  S c ie n c e  a n d  A g r i c u l t u r a l  Chem. o f  th e  H u n g .A c a d .o f  S e i .  
M e l io rá c ió  é s  T á p a n y a g g a z d á lk o d á s  (1 9 8 2 ) p .  73 .
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»TIMES ON THE INTERNAL GAS COMPOSITION OF THE WHEAT STALK
B. S c h le n k , P .P .  B o rn em iszám é , G. L a n g e r , F . S á g i 1^ , L. M ó zsik 1 ^
1 ) C e re a l  R e s e a rc h  I n s t i t u t e ,  S z e g e d  
B o ta n ik a i  K ö z lem én y ek  6£ (1 9 8 2 )  p .  271
STUDIES ON THE INTERNAL GAS COMPOSITION IN THE GREEN STALK OF WINTER WHEAT 
(TRITICUM AESTINUM)
P .P .  Bornemis z á n é , F . S á g i1 ^ , В. S c h le n k , L. M ózsik"*", G. L a n g e r  
1 ) C e re a l  R e s e a rc h  I n s t i t u t e ,  S z e g e d  
S u b m it te d  to :  B o t a n i k a i  K özlem ények
STUDIES ON THE INTERNAL GAS COMPOSITION OF THE WHEAT STALK
P .P .  B o m e m isz á n é , F . S á g i ^ , G. L a n g e r , В.' S c h le n k  and  L. M ózsik"^
1) C e re a l  R e s e a rc h  I n s t i t u t e ,  S z e g e d
S u b m i t t e d  t o :  W i s s .  Z . H u m b o l d - U n i v e r s i t ä t  zum  B e r l i n  
MASS SPECTROMETRIC DETERMINATION OF GASES IN PLANTS
G.. L an g e r, S . B o h á tk a ,  В. S c h le n k ,  P .P .  B o m e m is z á n é , I .  B u z á s " ^ , G. P á r t á i ^  ,
F . S á g i2 \  L. M ó z s ik 2 ^
.1) R e s . I n s t .  S o i l  S c ie n c e  a n d  A g r i c u l t u r a l  Chem. o f  th e  H ung. A cad, o f  S e i .
2 ) C e re a l  R e s e a rc h  I n s t i t u t e  S z e g e d
IX . I n t e r n a t i o n a l  Vacuum C o n g re s s  M adrid  S e p t ,  26 -  O ct 1 1983
THE WHEAT STALK: STUDIES ON THE INTERNAL GAS COMPOSITION 
P . B o m e m is z a - P a u s p e r t l ,  G. L a n g e r ,  В. S c h le n k ,  L. M ózsik 2^ , F . S á g i ^
1) C e re a l  R e s e a rc h  I n s t i t u t e ,  S z e g e d
3 r d  Symposium " B io p h y s ik  p f l a n z l i c h e r  S y s te m e " , T h ü r in g e n , 1983
INVESTIGATION OF DOSE EFFECT AFTER FAST NEUTRON IRRADIATION OF VEGETABLES 
SEEDS
'V
I .  C so rb a "^ , L. F o d o r " ^ , G. U L ; t : t h ^ , P .P .  B o m e m isz á n é , К. K i s s ,  Cs.M .
V éghné
1) R esea rch  I n s t i t u t e  o f  S eed  P r o d u c t io n  a n d  T r a d in g  Company, S z e n te s  
ÄTOMKI R ip o r t ,  X /5  (1983) p .  198
SIMPLE METHOD AND EQUIPMENT FOR THE PRECISE INTENSITY MEASUREMENT OF RADIO 
ISOTOPES
B. S u l ik ,  P .P . B o m e m is z á n é , S . F e k e te ,  Z s . K e r té s z  
ÄTOMKI R ip o r t  X /5  (1 9 8 3 ) 203
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гPERFORMANCE AND DEVELOPMENT OF THE 5 MILLION VOLT VAN DE GRAAFF ACCELERATOR 
L. B a r th a ,  Ä .Z . K i s s ,  E . K o l ta y ,  I .  P a p p , Gy. S zab ó  
S t  a t  ps r e p o r t
T h e re  has, b e e n  an  i n c r e a s i n g  demand f o r  t h e  u s e  o f  t h e  a c c e l e r a t o r  
d u r in g  1983 . The c a l c u l a t e d  t o t a l  t im e  was 2279 h o u r s :  o f  t h e s e  2228 h o u r s  
w ere  u s e d  f o r  e x p e r im e n ts  an d  51  h o u rs  f o r  m ach in e  t e s t s .  T a b le  1 . shows 
t h e  d i s t r i b u t i o n  o f  m ach ine  t im e  b e tw e e n  d i f f e r e n t  e x p e r im e n ta l  f i e l d s .
The w e ig h t  o f  a n a l y t i c a l  s t u d i e s  an d  a to m ic  p h y s ic s  i n c r e a s e d  f u r t h e r  t h i s  
y e a r .
I n  1983 a  new s p e c i e s  o f  i o n  3He+ was u s e d  f o r  t h e  f i r s t  t im e  i n  t h e  
l a b o r a to r y  f o r  n u c l e a r  p h y s i c a l  e x p e r im e n ts .  The d i s t r i b u t i o n  o f  o p e r a t in g  
t im e  v e r s u s  io n  s p e c i e s  i s  shown i n  t a b l e  2 .
I n  t h e  m id d le  o f  D ecem ber t h e  a c c e l e r a t o r  was s to p p e d  f o r  c h a n g in g  t h e  
a c c e l e r a t i n g  tu b e  an d  t h e  b e l t .
I n  1983 d e v e lo p m en t w orks w ere  m a in ly  l i m i t e d  t o  t h e  i n s e r t i n g  o f  g a s  
s t r i p p e r  t a r g e t  u n i t  w i th  d i f f e r e n t i a l  pum ping i n  tw o d i f f e r e n t  l o c a t io n s  o f  
beam t r a n s p o r t  s y s te m  n e a r  t h e  a n a ly s in g  m ag n e t. P r e - a n a l y s e r  and  p o s t -  
- a n a l y s e r  s t r i p e r s  [ 1 ]  a r e  p r e p a r e d  f o r  r e g u l a r  u se  i n  io n - a to m  c o l l i s i o n  
r e s e a r c h .
[ l ]  I .  H u n y a d i, A .Z . K i s s ,  I .  K i s s ,  E . K o l ta y ,  Gy. S zab ó ; N u c le a r  
I n s t r u m e n ts  and  M eth o d s, i n  p r e s s .
T a b le  1 .
F i e ld h o u rs %
N u c le a r  p h y s ic s 505 2 2 .2
A tom ic p h y s ic s 466 2 0 .4
A n a l y t i c a l  s t u d i e s 995 4 3 .7
O th e r  e x p e r im e n ts 262 1 1 .5
M achine t e s t s 51 2 .2
t o t a l : 2279 1 0 0 .0
T a b le  2.
S p e c ie s h o u rs %
H+ 1459 6 5 .5
3He 160 7 .2
^He+ 546 2 4 .5
N+ 63 2 .8
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: лС a!, BEHAVIOUR OF ACCELERATION TUBES STUDIED IN BREMS STRAHLUNG 
*•: INUREMENTS
Á- Z. K is s ,  E . K o l ta y ,  Gy - S z a b ó , J .  F e l s z e r f a l v i
N u c le a r  I n s t r u m e n t s  and  M eth o d s i n  P h y s ic s  R e s e a rc h , 212 (1983) 8 1 -8 9 .
In  th e  c a s e  o f  h ig h  v o l t a g e  a c c e l e r a t o r s  t h e  i n t e n s i t y  and  th e  e n e rg y  
d i s t r i b u t i o n  o f  t h e  b rem s S t r a h lu n g  e m i t t e d  b y  t h e  a c c e l e r a t i o n  tu b e  i s  
c lo s e ly  r e l a t e d  t o  t h e  c o n s t r u c t i o n  o f  t h e  t u b e .  From t h e  p o in t  o f  v iew  
o f  th e  o p t i m i z a t i o n  o f  t h e  r a d i a t i o n  s h i e l d s  t o  be b u i l t  up i t  i s  o f  h ig h  
i n t e r e s t  t o  m e a su re  t h e  r a d i a t i o n  f i e l d  a s  t h e  f u n c t i o n  o f  tu b e  c o n s t r u c t i o n  
and  w o rk in g  c o n d i t i o n  o f  t h e  a c c e l e r a t o r .  The same d a t a  r e p r e s e n t  an  
im p o r ta n t  t o o l  f o r  tu b e  d i a g n o s t i c .  I n t e n s i t y  d i s t r i b u t i o n s ,  maximum an d  
mean x - r a y  e n e r g i e s  w ere  m e a s u re d  a ro u n d  a  5MV Van de G r a a f f  a c c e l e r a t o r  
b y  th e  h e lp  o f  N a l(T l)  s c i n t i l l a t i o n  d e t e c t o r s  and  CaSOq.: Tm th e rm o ­
lu m in e s c e n t  d o s im e te r s .  T he a p p l i c a t i o n  o f  i n c l i n e d  tu b e  g eo m etry  i s  
h ig h ly  recom m ended.
CHARGE STATE DISTRIBUTION OF LIGHT HEAVY IONS ACCELERATED IN A SINGLE 
KNEED VAN EE GRAAFF ACCELERATOR
I .  H unyad i, A . K is s ,  I .  K i s s ,  E . K o lta y  a n d  Gy. Szabó 
S u b m itted  t o :  N u c le a r  I n s t r u m e n t s  and  M ethods
Io n -a tc m  c o l l i s i o n  e x p e r im e n ts  r e q u i r e  i n  many c a s e s  a c c e l e r a t e d  l i g h t  
heavy io n s  o f  v a r io u s  c h a r g e  s t a t e s  i n  t h e  e n e rg y  r e g i o n  o f  a  few  MeV.
These e n e r g i e s  a r e  o f t e n  t o o  low  f o r  tan d e m  a c c e l e r a t o r s .  T h e r e f o r e ,  
s in g le  e n d e d  Van de G r a a f f  a c c e l e r a t o r s  n o r m a l ly  u se d  f o r  t h e  a c c e l e r a t i o n  
o f  th e  l i g h t e s t  io n s  i n  s i n g l e  c h a rg e  s t a t e s  f i n d  new a p p l i c a t i o n s  i n  
p ro d u c in g  a  b r o a d e r  s e l e c t i o n  o f  io n s  f o r  t h e  i n v e s t i g a t i o n s  i n  a to m ic  
p h y s ic s .
W ith t h i s  e n d  i n  v iew  P e n n in g  io n  s o u r c e s  com bined  w i th  a  c h a rg e  s t a t e  
s e l e c t o r  a r e  som etim es u s e d  i n  th e  t e r m i n a l  o f  t h e  a c c e l e r a t o r .  I n  a d d i t i o n  
we used  s t r i p p e r  t a r g e t s  a r r a n g e d  i n  d i f f e r e n t  p l a c e s  o f  t h e  beam 
t r a n s p o r t  sy s te m '.
In  t h i s  p a p e r  c h a rg e  s t a t e  s p e c t r a  o b t a i n e d  from  a  P e n n in g  s o u rc e  o f  
E e th g e ’ s  t y p e  a r e  p r e s e n t e d .  A lso  p r e s e n t e d  a r e  r e s u l t s  o b ta in e d  w i th  
s t r i p p e r s  o n  t h e  5 MV Van de G r a a f f  a c c e l e r a t o r  o f  t h i s  I n s t i t u t e .  The 
maximum e n e r g y  o f  io n  beam s t o  be  h a n d le d  w i th  an  a n a ly s in g  m agnet o f  
g iv en  BR v a lu e  can  be  e n h a n c e d  by a  s t r i p p e r  n e a r  t h e  e n t r a n c e  s l i t s  o f  
th e  a n a l y s i n g  m agnet. A s t r i p p e r  t a r g e t  s i t u a t e d  i n  a  p o i n t  b e tw een  
a n a ly s in g  a n d  s w i tc h in g  m a g n e ts  h e lp  i n  i n c r e a s i n g  t h e  i n t e n s i t y  o f  h ig h e r1 
ch a rg e  s t a t e  c o m p o n e n ts .
The m e th o d  o f  s o l i d  s t a t e  t r a c k  d e t e c t o r s  was u s e d  f o r  d e t e c t i n g  t h e  
w eak est c o m p o n e n ts .
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ELECTRON ACCELERATORS IN THE AGRICULTURE AND FOOD PRODUCTION 
E . K o lta y
ATOMKI R i p o r t ,  X /5 (1983 ) p .  180
HIGH TENSION EQUIPMENT FOR PRACTICAL APPLICATIONS
E. K o lta y
F i z i k a i  Szem le _32 (1982 ) p . 325
DETERMINATION OF NUCLEAR LEVEL LIFETIME ON THE BASIS OF THE LSS ANALYSIS
OF DOPPLER BROADENED y-LINES
B. N yakó, Gy. S zabó  and  Ä .Z . K is s  
ATOMKI R e p o rt E / l  (1983 )
A FORTRAN program m e i s  p r e s e n t e d  f o r  d e d u c in g  l e v e l  l i f e t i m e s  on  t h e  
b a s i s  o f  f i t t i n g  D o p p le r  b ro a d e n e d  y - l i n e s  by  u s in g  t h e  LSS s to p p in g  t h e o r y  
a s  in t r o d u c e d  by L in d h a rd , S c h a r f f  and  S c h i b t t  and  m o d if ie d  by  B la u g ru n d .
ANALYSIS OF DOPPLER BROADENED y-LINES TOR DETERMINING NUCLEAR LEVEL 
LIFETIMES; A COMPARISON OF TWO METHODS
M.M. A b d e l-H ad y , Ä .Z . K is s ,  E . K o l t a y ,  B. N yakó, Gy. S zabó  
ATOMKI R e p o rt E /2  (1983 ) p .2 0 7
R e s u l ts  o f  l i n e  sh a p e  a n a ly s e s  on t h e  b a s e  o f  M onte C a r lo  c a l c u l a t i o n  
a s  w e l l  a s  B la u g ru n d  t r e a tm e n t  a r e  com pared  and  t e s t e d  w i th  e x p e r im e n ta l  
d a t a  from  th e  1^ C ( p ,y ) 1‘*N r e a c t i o n  m easu rem en t on  d i f f e r e n t  b a c k in g  
m a t e r i a l s .
CON -  A PROGRAM TO MAKE A FILE CONTINUOUS ON A ITLES-11 DISK
G. S z é k e ly
D ecus E u ro sc o p e  No 20 (1982 )
I f  a  d i s k  d o es  n o t  h av e  enough  f r e e  c o n tig u o u s  s p a c e  f o r  a  t a s k  o r  
a n o th e r  f i l e ,  t h e  p ro g ram  CON c a n  h e lp  t h e  u s e r .  CON s c a n s  t h e  maps o f  t h e  
l o g i c a l l y  n o n c o n tig u o u s  f i l e s  on  t h e  d i s k  an d  i f  i t  h a s  fo u n d  a  r e t r i e v a l  
p o i n t e r  o f  a  c o n tig u o u s  s p a c e  n o t  s m a l l e r  t h a n  t h e  g iv e n  f i l e ,  i t  e x c h a n g e s  
t h e  a p p r o p r i a t e  b lo c k s  o f  t h e  tw o f i l e s .  T hen  t h e  f i l e  m aps a r e  m o d if ie d  
an d  th e  p ro g ram  s e t s  th e  f l a g  UC.CON i n  t h e  h e a d e r  o f  t h e  i n p u t  f i l e .
The o n ly  f a t a l  e r r o r  r e t u r n  i s  "NO SUCH LARGE CONTIGUOUS SPACE IN THE 
MAPS".
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}PREPARATION OF COUNTING GAS OF PROPORTIONAL COUNTERS FOR RADIOCARBON 
DATING
E . C songor, I .  S z a b ó , E . H e r t e l e n d i  
R adiochem . R a d io a n a l .  L e t t e r s  _55 (1 9 8 2 ) p .  303.
System s f o r  c o m b u s tio n  a n d  m ethane  s y n t h e s i s  u s e d  f o r  p r e p a r in g  
c o u n tin g  g a s  o f  p r o p o r t i o n a l  c o u n te r s  i n  r a d io c a r b o n  d a t i n g  a r e  d e s c r ib e d .  
T he p u r i t y  o f  CO2 g a s  i s  c h e c k e d  by q u a d ru p o le  m ass s p e c t r o m e te r  d u r in g  
t h e  p u r i f i c a t i o n  p r o c e s s  a f t e r  t h e  c o m b u s tio n  o f  t h e  s a m p le s .
EEVELOPMENT OF ENERGY DISPERSIVE X-RAY SPECTROMETER AND ITS 
INTERDISCIPLINARY APPLICATIONS
J . Bacsó
T h e s is  f o r  t h e  c a n d id a te  o f  s c ie n c e  d e g re e  
( I n  H u n g a ria n )
ON THE FACTORS DETERMINING THE ENERGY RESOLUTION OF S i ( L i )  X-RAY 
SPECTROMETERS
G. K a lin k a
S e m in a r , I n s t i t u t e  o f  P h y s ic s  o f  t h e  A cad , o f  S e i .  o f  V ie tn am , H a n o i, 
1 3 th  Dec. 1983
FABRICATION OF S i ( L i )  DETECTORS AND CONSTRUCTION OF HIGH RESOLUTION X-RAY 
SPECTROMETERS
G. K a lin k a
S e m in a r  a t  t h e  I n s t i t u t e  o f  P h y s ic s  o f  t h e  A cad , o f  S e i .  o f  V ie tnam ,
H a n o i, 1 4 th  D e c . 1983
INVESTIGATION OF PARAMETERS OF S i ( L i )  X-RAY SPECTROMETERS AS A FUNCTION OF 
TEMPERATURE
I .  G oroes
D iplom a t h e s i s ,  K o ssu th  U n i v e r s i t y ,  1983 
( I n  H u n g arian )
CONSTRUCTION OF A I-V  PLOTTER FOR THE MEASUREMENT OF S i - L i  X-RAY DETECTORS
J .  Vámosi
D iplom a t h e s i s ,  K o ssu th  U n i v e r s i t y ,  1983 
( I n  H u n g arian )
MEASUREMENT OF FACTORS AFFECTING THE ENERGY RESOLUTION OF X-RAY SPECTRO­
METERS
G K a lin k a , J .  B acsó  
KIJYT report No 81-12, p. 10
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INVESTIGATION OF S i-G e  ALLOY AND ITS APPLICATION FOR SPECTROMETRY OF 
HARD X-RAYS
J .  B a c só , G. K a l in k a ,  J .  K e l e t i 1 ^ ,  N .E . M a z u rik 2 * , T . I .  P i ro z h k o v a 2 '*,
2 )  2 )A.K . P u s to v o i t  , N .J a .  Sedov
1) I n s t i t u t e  o f  E l e c t r i c  R e s e a rc h
2) L e n in g ra d  I n s t i t u t e  o f  N u c le a r  R e s e a rc h , G a tc h in a  
K I J A I - r e p o r t  No 8 1 -1 2 , p .  37
QUADRUPOLE MASS SPECTROMETER ANALYSER SYSTEM TOR MONITORING FERMENTATION
PROCESSES
S . B o h á tk a , К. P ó ly a 1^ , G. L a n g e r , J .  S z i l á g y i 1 *
1) BIOGAL P h a r m a c e u t ic a l  W orks H -4042 D e b re c e n , H ungary  
P r o c .  C onf. A dvances i n  F e r m e n ta t io n ,  London, 1 9 8 3 , p . 131
A q u a d ru p o le  m ass s p e c t r o m e te r  sy s te m  e q u ip p e d  w i th  a  s a m p lin g  u n i t  
h a s  b e e n  d e v e lo p e d  f o r  th e  m easu rem en t o f  g a s e s  an d  v o l a t i l e  com ponents 
in v o lv e d  i n  t h e  f e r m e n ta t io n  p r o c e s s e s .  The e x h a u s t  g a s e s  o f  t h e  f e r m e n te r s  
a n d  some com ponents d i s s o l v e d  i n  t h e  f e r m e n ta t i o n  b r o th  ( e . g .  O2 , CO2 , N2 , 
p ro p a n o l)  w ere  a n a ly s e d  o n l in e  an d  f i l t e r e d  s a m p le s  w ere  t a k e n  f o r  o f f - l i n e  
a n a l y s i s .  The com ponen ts w ere  m e a su re d  c o n t in u o u s ly  d u r in g  d u r in g  many 168 
h o u r  p ro g ram s and  th e  eq u ip m e n t w orked  r e l i a b l y  i n  t h e  sem i- i n d u s t r i a l  
e n v iro n m e n t. T h e se  r e s u l t s  p r o v id e d  th e  b a s i s  o f  t h e  d e v e lo p m e n t o f  a  
com plex  a n a l y s e r / c o n t r o l  s y s te m  f o r  l a b o r a to r y  u s e  and  i n d u s t r i a l  p r o c e s s  
c o n t r o l .
MASS SPECTROMETRIC DETERMINATION OF GASES IN PLANTS
G. L a n g e r, S . B o h á tk a , I .  B e re c z , B. S c h le n k , P . B o r n e m is z a - P a u s p e r t l ,
1) 1) Г?) . 2)I .  B úzás , G. P á r t a y  , F . S á g i  , L. M ózsik  '
" ^ R e se a rc h  I n s t i t u t e  S o i l  S c ie n c e  and  A g r i c u l t u r a l  C h e m is try  o f  t h e  Hung.- 
A cad, o f  S e i .  H -1525 B u d a p e s t ,  P f .  35- H ungary
2 )'C e r e a l  R e se a rc h  I n s t i t u t e ,  H -6701 S z e g e d , P f .  391. H ungary 
IX . I n t e r n a t i o n a l  Vacuum C o n g re s s , M ad rid , S ep  26 -  O ct 1 , 1983
I n  t h e  r e s e a r c h  o f  p l a n t  p h y s io lo g y  m easu rem en t o f  g a s m e ta b o lis m  p l a y s  
an  im p o r ta n t  r o l e .  M ost m ethods r e q u i r e  t h a t  p l a n t s  s h o u ld  b e  ex am ined  
i s o l a t e d  from  t h e i r  n a t u r a l  e n v iro n m e n t. T h is  p a p e r  p r e s e n t s  a  m ethod  u s in g  
a  q u a d ru p o le  m ass s p e c t r o m e te r  w i th  a  membrane s a m p lin g  u n i t  t o  d i r e c t l y  
m ea su re  g a s e s  i n  p l a n t s  i n  g a s - p h a s e  o r  d i s s o l v e d  i n  t h e  l i q u i d s  and  
t i s s u e s ,  w i th o u t  d i s t u r b i n g  t h e  m e ta b o lis m  an d  t h e  e n v iro n m e n t o f  t h e  p l a n t s .  
To d e m o n s tra te  t h e  c a p a b i l i t i e s  o f  t h e  m ethod t h e  b e h a v io u r  o f  t h e  p l a n t s  
was i n v e s t i g a t e d  when th e y  w ere  u n d e r  e x tre m e  p h y s i c a l  and  c h e m ic a l  e f f e c t s .  
F i n a l l y ,  same p o s s i b l e  f u r t h e r  u s e s  a re  r e f e r r e d  t o .
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INDUSTRIAL APPLICATION OF MASS SPECTROMETRY TO MONITORING FERMENTATION 
J .  S z i l á g y i* , S . B o h á tk a , G. L a n g e r ,  Gy. S á n th a * ,  P . S e re s *
* BIOGAL P h a r m a c e u t ic a l  W orks, H 4042 D e b re c e n , H ungary
S u b m it te d  t o :
T h i r d  E u ropean  C o n g re s s  on B io te c h n o lo g y ,  M ünchen, 10 -14  S e p tem b er 1984.
A m e a s u r in g  a n d  c o n t r o l l i n g  s y s te m  h a s  b e e n  d e v e lo p e d  i n  th e  p i l o t  
p l a n t  o f  th e  BIOGAL P h a r m a c e u t ic a l  W orks. One e s s e n t i a l  p a r t  o f  t h i s  
s y s te m  i s  a  q u a d r i p o l e  m ass s p e c t r o m e te r  (QMS). (S . B o h á tk a , К. P ó ly a ,
G. L an g e r, J .  S z i l á g y i :  1 9 8 3 , A dvances i n  F e r m e n ta t io n ,  London)
The QMS sy s te m  h a s  o p e ra te d  e x c e l l e n t l y  i n  i n d u s t r i a l  c i r c u m s ta n c e s ,  d u r in g  
s e v e r a l  lo n g  t e r m  f e r m e n ta t io n  p r o c e s s e s .  H igh  c o r r e l a t i o n  was found  
b e tw e en  th e  v a l u e s  o f  QMS a n d  t r a d i t i o n a l  s e n s o r s ,  ( i . e .  d i s s o lv e d  o x y g e n , 
O2 and  CO2 c o n t e n t  i n  th e  e x h a u s t  g a s e s ,  NH3 c o n te n t  i n  t h e  f e r m e n ta t io n  
b r o th )
F o llo w in g  up t h e  d i s s o lv e d  CO2 c o n te n t  o f  t h e  f e r m e n ta t io n  b r o th  we 
r e c e iv e d  im p o r ta n t  d a ta  i n  t h e  e x p e r im e n ts  made f o r  im p ro v in g  th e  y i e l d  o f  
f e r m e n ta t i o n .
O ur e x p e r ie n c e s  w e re  im p o r ta n t  -  among o t h e r s  -  i n  OTC f e r m e n ta t io n .  F i r s t  
we exam ined  t h e  s o l u b i l i t y  o f  CO2 i n  th e  f u n c t i o n  o f  pH. Then we made 
p a r a l e l l  f e r m e n t a t i o n s  w here t h e  d i s s o l v e d  CO2 w ere  c o n t r o l l e d  a t  d i f f e r e n t  
l e v e l s  by c h a n g in g  th e  a i r  r a t i o n ,  pH an d  t h e  CO2 c o n te n t  o f  th e  i n l e t  a i r .  
The d i s s o lv e d  CO2 c o n c e n t r a t i o n  h a s  a  s i g n i f i c a n t  e f f e c t  on th e  p r o c e s s  o f  
OTC f e r m e n ta t io n .
MASS SPECTROMETRIC MONITORING OF FERMENTATION PROCESSES
S . B o h á tk a , G. L a n g e r ,  J .  S z i l á g y i ^ ,  I .  B e re c z ,  Z. D ió s  an d  L. K iss
^BIOGAL P h a r m a c e n t ic a l  W orks, H-4042 D e b re c e n , H ungary
IX . I n t e r n a t i o n a l  Vacuum C o n g r e s s ,  M a d rid , 26 Sep -  1 O c t ,  1983
A q u a d ru p o le  m ass  s p e c t r o m e te r  sy s te m  w as c o n s t r u c t e d  f o r  th e  b e t t e r  
u n d e r s ta n d in g  o f  t h e  f e r m e n ta t i o n  p r o c e s s e s  and  f o r  t h e  c o n t r o l  o f  
i n d u s t r i a l  f e r m e n t a t i o n s .  The e x i t  g a s  o f  t h e  f e r m e n te r s  and  d i s s o lv e d  
g a s e s ,  v o l a t i l e  compounds i n  t h e  f e r m e n ta t i o n  b r o th  a r e  a n a ly s e d .
The sa m p lin g  u n i t  h as  1 -6  p r o b e s  an d  c a n  t a k e  1-6  d i f f e r e n t  sam p les  
f a s t  enough c o m p a re d  w ith  t h e  t im e  c o n s t a n t  o f  t h e  b i o l o g i c a l  p r o c e s s e s  
a n d  th e  l a r g e  v o lu m e s  o f  t h e  f e r m e n t e r s .  The p ro b e s  made o f  s t a i n l e s s  
s t e e l  tu b in g  a n d  s i l i c o n  r u b b e r  membrane w orked  w e l l  d u r in g  many 168 h o u r  
p ro g ra m s.
An a d d i t i o n a l  f a s t  g a s  s a m p lin g  u n i t  i s  a l s o  s u p p l ie d .  R esponse  t im e : 50 ms. 
The a n a ly s e r  i s  a  m ic r o p r o c e s s o r  c o n t r o l l e d  q u a d ru p o le  m ass s p e c t r o m e te r  
o f  1 -300  amu m a ss  r a n g e . M ass s p e c tru m  r e g i s t r a t i o n  an d  s i n g l e  io n  
m o n ito r in g  a r e  a v a i l a b l e .
M easurem ents w e re  c a r r i e d  o u t  i n  l a b o r a t o r y  and  s e m i i n d u s t r i a l  s c a l e ,  
o n  14 1 , 60 1 a n d  1500 1 f e r m e n t e r s .  O2 , N2 , CO2 and  p r o p a n o l  w ere 
d e t e c t e d  i n  t h e  g a s  and l i q u i d  p h a s e  o n - l i n e ,  ammonia an d  o t h e r  com ponents 
r e q u i r e i n g  p H -a d ju s tm e n t  w e re  a n a ly s e d  o f f - l i n e .
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PEAK SELECTOR TOR QUADRUPOLE MASS SPECTROMETER 
I .  B e re c z , S . 3 o h á tk a ,  Z . D iós an d  G. L a n g e r 
Vacuum 33 , (1 9 8 3 ) p .  87
A m odem  c o n s t r u c t i o n  p e a k  s e l e c t o r  b a s e d  on  d i g i t a l  t e c h n iq u e s  h a s  
b e e n  c o n s t r u c te d .  The in s t r u m e n t  c a n  be e x te n d e d  t o  a  maximum o f  n in e  s i g n a l  
c h a n n e ls  s e l e c t i n g  t h e  i o n - c u r r e n t  w i th  t h e  h e lp  o f  th u m b w h ell s w i tc h e s .
I n  th e  f i r s t  c h a n n e l  i t  i s  p o s s i b l e  t o  s e t  t h e  f u l l  m ass r a n g e ,  w h i le  i n  
e a c h  one o f  t h e  o t h e r  e i g h t  c h a n n e ls  a  w id th  o f  a  maximum o f  n in e  a to m ic  
m ass u n i t s  c a n  be s e t .  The in s t r u m e n t  h a s  g o t  a  n a s s  i d e n t i f i e r  c i r c u i t  and  
o p t i o n a l l y  e a c h  c h a n n e l  h a s  a  f a s t  a n a lo g  s i g n a l  p r o c e s s in g  u n i t .  The p e a k  
s e l e c t o r  ca n  be  c o u p le d  t o  any k in d  o f  q u a d ru p o le  m ass s p e c t r o m e te r  w i th  a  
maximum m ass r a n g e  up t o  512 amu.
QUADRUPOLE MASS SPECTROMETER COUPLED TO DERIVATOGRAPH 
I .  B e re c z , S . B o h á tk a , G. L an g e r an d  G. S z ö ő r ^
1) L. K o ssu th  U n i v e r s i ty  I n s t i t u t e  o f  M in e ra lo g y  and  G e o lo g y , H -4010 
D eb recen , H ungary
I n t e r n a t i o n a l  J o u r n a l  o f  Mass S p e c tro m e try  a n d  Io n  P h y s i c s ,  47 (1 9 8 3 ) p .2 7 3
A c o m t in a t io n  o f  a  t h e r m o a n a l y t i c a l  d e v ic e  ( D e r iv a to g ra p h )  an d  a  
q u a d ru p o le  m ass s p e c t r o m e te r  i s  p r e s e n t e d .  T he sa m p les  a r e  p l a c e d  i n  t h e  
f u rn a c e  o f  th e  d e r iv a to g r a p h  an d  h e a te d  a c c o r d in g  t o  a  p r e s e l e c t e d  p ro g ra m . 
The m ass an d  te m p e r a tu r e  v a r i a t i o n s  o f  t h e  s a m p le s  a r e  m e a su re d  p r e c i s e l y  
i n  th e  d e r iv a to g r a p h  an d  th e  g a s e o u s  p r o d u c t s  a r e  a n a ly s e d  by  t h e  q u a d ru p o le  
a f t e r  a  tw o - s te p  p r e s s u r e  r e d u c t io n .  T h is  c o m b in a tio n  was t e s t e d  w i th  
m easu rem en ts  on  c a r b o n a te s ,  s u lp h a t e s  s im p le  s a l t s  (com pounds a n d  m in e r a l s  
a  l i k e ) , r o c k  and  f o s s i l  sa m p les  c o n ta in in g  o r g a n ic  m a t t e r .  The q u a d ru p o le  
e n h a n c e s  t h e  s e n s i t i v i t y  o f  th e  d e r iv a to g r a p h  and  e x p la in s  many d e t a i l s  o f  
sam p le  b e h a v io u r  n o t  r e v e a le d  by a  s im p le  d e r iv a to g r a p h .  Some e x am p les  o f  
t h e  com bined  a n a ly s e s  a r e  shown.
A SMALL UNIVERSAL QUADRUPOLE MASS SPECTROMETER
I .  B e re c z , S . B o h á tk a , J .  G á l, L. K i s s ,  G. L a n g e r , A. P a á l  a n d  R.M. K ovács 
Vacuum 33, (1 9 8 3 ) p . 69 .
A u n i v e r s a l  q u a d ru p o le  m ass s p e c t r o m e te r  ( ty p e  Q60U) h a s  b e e n  c o n s t r u c ­
t e d  f o r  g e n e r a l  l a b o r a to r y  and  i n d u s t r i a l  p u r p o s e s .  I t s  10 cm lo n g  a n a ly s e r  
ro d  sy s te m , 1 -6 0  amu m ass ra n g e  an d  4 -1 0 -l+ A m b ar~ l s e n s i t i v i t y  make i t  a  
good r e s i d u a l  g a s  a n a l y s e r .  Due t o  i t s  h ig h  m ass r e s o l u t i o n  i t  c a n  b e  u s e d  
a l s o  a s  an  a n a l y t i c a l  i n s t r u m e n t .  I t  w orks a s  a  t o t a l  p r e s s u r e  g a u g e , t o o ,  
s a v in g  th e  c o n s t  o f  a  vacuum  g a u g e . The b i a s  a n d  g a in  c o n t r o l s  a n d  a u d io ­
f re q u e n c y  s i g n a l  g e n e r a t o r  o f  i t s  l e a k  d e t e c t i o n  u n i t  c o m p le te  t h e  
q u a d ru p o le  a s  a  s e n s i t i v e  m u l t i - t e s t  g a s  l e a k  d e t e c t o r .
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LEAK DETECTION OF HIGH PRESSURE VESSELS
a
S . B o h á tk a , I .  B e re c z ,  Gy. H orkay  an d  G. L a n g e r  
Vacuum 33 , (1 9 8 3 ) p .  17 .
The m ost s e n s i t i v e  l e a k  d e t e c t i o n  m eth o d  f o r  h ig h  p r e s s u r e  v e s s e l s  i s  
b a s e d  on  t h e  u s e  o f  a  m ass s p e c t r o m e te r  l e a k  d e t e c t o r .  O ur Q60U ty p e  
u n i v e r s a l  q u a d ru p o le  m ass s p e c t r o m e te r  w as i n c o r p o r a t e d  i n t o  t h e  l e a k  t e s t  
s y s te m  ( ty p e  LD-60) d e s ig n e d  f o r  t h e  t e s t i n g  o f  th e  a x i a l  c o m p e n sa to rs  o f  
s te a m  p i p in g s .  D u rin g  m a n u fa c tu re  o f  t h e s e  i te m s  i t  i s  p o s s i b l e  t o  d e t e c t  
l e a k  r a t e s  r a n g in g  fro m  10~9 m bar 1 s “ l  an d  10“ 7 m bar 1 s - l  w i th  a  
r e s p o n s e  t im e  o f  5 m in an d  5 s ,  r e s p e c t i v e l y ,  u s in g  a  com bined  s lo w - f a s t  
s a m p lin g  u n i t  a n d  He a s  t h e  t e s t  g a s .  The l e a k  d e t e c t o r  i s  pumped by an  
a i r - c o o l e d ,  a u t o m a t i c a l l y  c o n t r o l l e d  d i f f u s i o n  pumps sy s te m .
GASS CONCENTRATION DETERMINATION IN FERMENTORS WITH QUADRUPOLE MASS 
SPECTROMETER
S . B o h á tk a , G. L a n g e r , J .  S z i l á g y i “^ ,  I .  B e re cz  
1) BIOGAL P h a r m a c e u t ic a l  W orks, H-4042 D e b re c e n , H ungary
I n  th e  p h a r m a c e u t ic a l  p r o d u c t io n  i t  h s  a  v i t a l  im p o r ta n c e  t o  d e te rm in e  
a n d  c o n t r o l  t h e  c o n c e n t r a t i o n s  o f  g a s e s  in v o lv e d  i n  t h e  f e r m e n ta t io n  
p r o c e s s .  C o n v e n t io n a l  m ethods a r e  s p e c i f i c  o r  d i f f i c u l t  t o  h a n d le  and  a  
q u a d ru p o le  m ass s p e c t r o m e te r  w i th  a  s a m p lin g  u n i t  d e v is e d  f o r  t h i s  p u rp o se  
p ro v e d  t o  b e  t h e  optim um  m eans f o r  m e a s u r in g  t h e  c o n c e n t r a t io n s  o f  b o th  th e  
e x i t  g a s e s  an d  t h e  g a s e s  d i s s o l v e d  i n  t h e  f e r m e n ta t i o n  b r o t h .  The m e a s u r in g  
s y s te m  and  ex a m p les  o f  m ass s p e c t r o m e t r i c  m o n i to r in g  o f  f e r m e n ta t io n  g a s e s  
a r e  p r e s e n te d .
A PROGRAMABLE QUADRUPOLE MASS SPECTROMETER SYSTEM FOR MULTICHANNEL GAS 
ANALYSIS
S . B o h á tk a , I .  B e re c z , Z . D ió s ,  G. L a n g e r , L. K is s
3 rd  Symposium o f  S o c i a l i s t  C o u n t r ie s  on  B io te c h n o lo g y , A p r i l  2 5 -2 9 , 1983 , 
B r a t i s l a v a
QUADRIPOLE MASS SPECTROMETER IN BIOTECHNOLOGY 
S . B ohá tka
S e m in a r  o f  D e p a r tm e n t o f  M ic r o b io lo g y ,  U n i v e r s i t y  C o l le g e ,  C a r d i f f ,
1 9 th  Nov, 1983
QUADRUPOLE MASS SPECTROMETER ANALYSER SYSTEM IN FERMENTATION TECHNOLOGY 
S . B ohátka
W orking  P a r ty  o f  E u ro p e a n  F e d e r a t io n  o f  B io te c h n o lo g y , D e b re c e n  2 5 -2 6 , 1 0 , 
1983
66
'EHERMAL ANALYSIS OF SOME AMMONIUM COMPOUNDS WITH A MASS SPÉCI ROMETER- 
-  ЕЕ RI VATOGRAFH COMBINATI»!
S . B o h á tk a , G. S z ö ő r1 ^ , T . S z a l a y ^
1) L. K o ssu th  U n i v e r s i t y ,  H -4010 D e b re ce n , H ungary
IX . I n t e r n a t i o n a l  Vacuum C o n g re s s , M ad rid , 26 S ep . -  1 O c t ,  1983
The a p p a r a tu s  i s  a  c o u p le d  s y s te m  o f  a  t h e r m o - a n a l y t i c a l  d e v ic e  
(Q -D e r iv a to g ra p h )  a n d  a  q u a d r ip o le  m ass s p e c t r o m e te r .  The m ass and  
te m p e ra tu re  v a r i a t i o n s  o f  t h e  sam p le  a r e  r e c o r d e d  d u r in g  a  c o n t r o l l e d  
h e a t i n g  p e r io d  i n  t h e  d e r iv a to g r a p h  and  t h e  g a s e o u s  p r o d u c t s  a r e  pumped 
o u t  fro m  th e  f u r n a c e  th ro u g h  a  tw o - s te p  p r e s s u r e  r e d u c t io n  s y s te m  ( c o u p l i n g  
u n i t )  i n t o  th e  m ass s p e c t r o m e te r  w here  t h e  g a s  i s  m a s s - a n a ly s e d .  The s e t t i n g  
up o f  t h e  s y s te m  i s  shew n.
S im u lta n e o u s  d e te r m in a t io n  o f  ammonia a n d  w a te r  d u r in g  t h e  th e r m a l  
p r o c e s s  o f  compounds i s  p r e s e n t e d .
The th e r m a l  b e h a v io u r  o f  ammonium p a r a t u n g s t a t e  (APT) an d  ammonium 
p a ra m o lib d a te  (АРМ) and  t h e i r  d e o o n p o s i t io n  p r o d u c ts  was r e i n v e s t i g a t e d  
w i th  t h i s  m ethod .
A NEW POSSIBILITY TOR HIGH-RESOLUTION SPECTROSCOPY OF NUCLEAR PARTICLES 
ENTERING CR-39 AT SELECTED DIP ANGLES
1 ) • 2 )G. Som ogyi, I .  H u n y a d i, A. F . H afez  an d  G. E s p in o sa
-^O n le a v e  from  t h e  A le x a n d r ia  U n i v e r s i t y ,  P h y s ic s  D e p a r tm e n t, A le x a n d r ia ,  
E g y p t, P r e s e n t  a d d r e s s :  I n s t i t u t e  o f  N u c le a r  R e s e a rc h , H -4001  D e b re ce n
^  I n s t i t u t o  de. F i s i c a ,  UNAM, A p a r ta d o  P o s t a l  2 0 -3 6 4 , M exico  2 0 , D. F . M exico  
1 2 th  I n t e r n a t i o n a l  C o n fe re n c e  on  SSNTDs, M ex ico , S e p t  4 - 1 0 ,  1983
I n  n u c le a r  r e a c t i o n  s t u d i e s  a  d i f f e r e n t i a t i o n  o f  r e a c t i o n  p r o d u c ts  
a c c o r d in g  t o  ty p e  an d  e n e rg y  i s  g e n e r a l l y  r e q u i r e d .  A t r i g h t  a n g le  o f  
i n c id e n c e  a  p a r t i c l e  i d e n t i f i c a t i o n  m ethod b a s e d  on t h e  r e l a t i o n  b e tw e e n  
th e  t r a c k  d ia m e te r  a n d  p a r t i c l e  e n e rg y  c a n  b e  w e l l  a p p l i e d  t o  p l a s t i c  
t r a c k  d e t e c t o r s  o f  low  r e g i s t r a t i o n  s e n s i t i v i t y .  We hav e  t r i e d  t o  e x te n d  "hhis 
" t r a c k - d i a m a te r  m ethod" t o  h i g h - s e n s i t i v i t y  CR-39 s h e e t s  b y  s e l e c t i n g  
s p e c i a l  i n c i d e n t  a n g le s  f o r  p a r t i c l e  d e t e c t i o n .  The u t i l i t y  o f  su c h  a  
m e a su r in g  p r o c e d u r e ,  c a l l e d  " t r a c k - s i z e  m e th o d " , i s  p r e s e n t e d  f o r  a lp h a  
and  p r o to n  s p e c t r o s c o p y .  A th e o r y  i s  d e v e lo p e d  t o  c a l c u l a t e  a t  a r b i t r a r y  
a n g le s  t h e  m ain  p a ra m e te r s  a f f e c t i n g  th e  r e s o l u t i o n  p e w e r o f  t h e  " t r a c k ­
' s  i z e  m e th o d " , n am ely  th e  c r i t i c a l  l a y e r  t h i c k n e s s  (w h ich  h a s  t o  be  rem o v ed  
from  t h e  d e t e c t o r  s u r f a c e  f o r  t r a c k  i n d u c t io n )  an d  t h e  d e p th  an d  m in o r  
a x i s  o f  e t c h - p i t s .  By u s in g  a  c o m p u te r  program m e i t  i s  f o u n d  t h a t  w i th  
CR -39, a t  p r o p e r l y  s e l e c t e d  d ip  a n g le s ,  a  h i g h - r e s o l u t i o n  n u c l e a r  
s p e c t r o s c o p y  ca n  be  p e rfo rm e d  by  m e a su r in g  o n ly  th e  m in o r  a x i s  o f  t r a c k s  
o f  p a r t i c l e s  r e s u l t i n g  from  n u c l e a r  i n t e r a c t i o n s .
CEVELOPMENT OF THE DYED-TRACK METHOD FOR KODAK CN-85 DETECTOR 
3 . Scm ogyi, M. T ó t h - S z i l á g y i , Z s . V arg a , M. M o n n in ^  and  M. L fe rd e 1 ^
 ^L a b o r a to r ie  d e  P h y s iq u e  C o r p u s c u la i r e  CNRS, IN 2P3, U n i v e r s i t é  de 
C le rm o n t I I ,  B .P .4 5 ,  63170 A u b ié r e ,  F ra n c e
1 2 th  I n t e r n a t i o n a l  C o n fe re n c e  o n  SSNTDs, M e x ic o , S e p t  4 - 1 0 ,  1983
T he d y e d - t r a c k  m ethod  h a s  b e e n  s u c c e s s f u l l y  d e v e lo p e d  f o r  c e l l u l o s e  
d e r i v a t i v e s .  T he t r a c k  p a r a m e te r s  ( w id th ,  c o l o u r a t i o n  d e e p n e s s ,  c o n t r a s t ,  
r e g i s t r a t i o n  s e n s i t i v i t y ) , h o w e v e r , p ro v e d  t o  b e  v e ry  d e p e n d e n t  on th e  
d e t e c t o r  m a t e r i a l  a n d  t r a c k  p r o c e s s in g  c o n d i t i o n s .  I n  o u r  p r e v io u s  w orks 
op tim um  c o n d i t i o n s  w ere  p r e s e n t e d  m o s tly  f o r  c e l l u l o s e  a c e t a t e  s h e e t s .  I n  
t h e  p r e s e n t  w ork  w e have s t u d i e d  t h e  i n f l u e n c e  o f  t r a c k  p r o c e s s in g  p a r a ­
m e te r s  on th e  d y e d - t r a c k  f o r m a t io n  i n  Kodak c e l l u l o s e  n i t r a t e  d e t e c t o r  
c a l l e d  CN-85. I t  i s  fo und  t h a t  i n  t h i s  m a t e r i a l  optim um  d y e d - t r a c k s  c a n  be  
p ro d u c e d  w ith  u s i n g  no s w e l l i n g  b u t  an  a n n e a l in g  t r e a tm e n t  a t  100 °C f o r  
1 h o u r  a f t e r  p a r t i c l e s  i r r a d i a t i o n .  F o r s e n s i t i z a t i o n  a  t r e a tm e n t  w i th  15 % 
HC1 a t  22°C f o r  2 0  h o u rs  a n d  f o r  d y e in g  0 . 3 wt% Rhodam ine-B  a t  100°C f o r  
1 h o u r  p roved  t o  b e  th e  b e s t .  F o r  b e t t e r  u n d e r s t a n d in g  t h e  t r a c k  d y e in g  
phenom enon we h a v e  s tu d i e d  t h e  c o l o u r a t i o n  b e h a v io u r  o f  e l e c t r o n - i r r a d i a t e d  
CN-85 d e t e c to r s .  T he  c o lo u r  d e e p n e s s  ( o p t i c a l  d e n s i ty )  o f  t h e  e l e c t r o n -  
i r r a d i a t e d  a r e a s  i s  d e te rm in e d  a s  a  f u n c t i o n  o f  t h e  e l e c t r o n  d o se  a n d  t h a t  
o f  t h e  te m p e r a tu r e  and  d u r a t i o n  o f  a n n e a l in g  a p p l i e d  t o  t h e  i r r a d i a t e d  
CN-85 d e te c to r .
MEASUREMENT OF RADON, RADON DAUGHTERS AND TH0R0N CONCENTRATIONS BY 
MULTI-EETECTOR DEVICES
G. Somogyi, В. P a r i p á s ^  a n d  Z s . V arga
I n s t i t u t e  f o r  P u b l i c  H e a l th  a n d  E p id e m ic s , H -3501 , M is k o lc ,  H ungary 
1 2 th  I n t e r n a t i o n a l  C o n fe re n c e  o n  SSNTDs, M e x ic o , S e p t 4 - 1 0 ,  1983
T here  i s  a  g ro w in g  i n t e r e s t  i n  c o l l e c t i o n  o f  d a ta  c o n c e r n in g  human 
e x p o s u re s  t o  n a t u r a l l y  o c c u r r i n g  a l p h a - e m i t t i n g  r a d i o n u c l i d e s  and  t h e i r  
c o n c e n t r a t io n  d i s t r i b u t i o n  ( e . g .  i n  m in e s ,  d w e l l i n g s ,  b u i l d i n g  m a t e r i a l s ,  
i n d u s t r i a l  w a s t e s , c o a l  f u e l  c y c l e ,  w a te r  s u p p ly ,  s o i l ,  p l a n t s ,  e t c ) .
M ost o f  such  s t u d i e s  a r e  in c o m p le te  f o r  t h e  f o l lo w in g  r e a s o n s :  1) I n  ra d o n  
m easu rem en ts t h e  c o n t r i b u t i o n  o f  th o r o n  i s  g e n e r a l l y  n e g le c t e d .  2) The 
d e te r m in a t io n  o f  e q u i l i b r i u m  f a c t o r  i s  c o m p l ic a te d  o r  n o t  p o s s i b l e  a t  a l l .
3) S h o r t-  an d  l o n g - t e r m  c o n c e n t r a t i o n  f l u c t u a t i o n s  c a u s e  d i f f i c u l t i e s  i n  
o b t a in in g  r e p r e s e n t a t i v e  m ean v a lu e s .  4 ) T he p l a t e - o u t  e f f e c t  i s  g e n e r a l l y  
n o t  ta k e n  i n t o  a c c o u n t .  We h a v e  s t u d i e d  a  v a r i e t y  o f  s im p le  m ethods t h a t  
o o u ld  be u se d  t o  overcom e some o f  t h e s e  d i f f i c u l t i e s  b y  u s in g  m e a su r in g  
c u p s  e q u ip p e d  w i t h  two o r  m ore a lp h a - s e n s  i t  i v e  n u c le a r  t r a c k  d e t e c t o r s .  A 
t h e o r e t i c a l  f o u n d a t i o n  o f  t h e  q u a n t i t a t i v e  m easu rem en ts  w i th  su ch  d e v ic e s  
i s  p r e s e n te d .  E x p e r im e n ta l  d a t a  r e l a t e d  t o  r a d o n ,  ra d o n  d a u g h te r  p r o d u c ts  
a n d  th o ro n  c o n c e n t r a t i o n s  m e a s u re d  by m u l t i - d e t e c t o r  d e v ic e s  i n  s o i l  g a s  
*nd i n  th e  a i r  o f  H u n g a r ia n  d w e l l in g s  a r e  r e p o r t e d .
NEUTRON-INDUCED AUTORADIOGRAPHY , BASED ON RELIEF AND DYED IMAGE FORMATION 
IN POLYMERS
i  \ . 1 )  t '1
' A. Loose , I .  H u n y a d i, G. S om ogyi, Z s . V a rg a , M. N a jz e r  an d  R. f l i c  
1) J .  S te f a n  I n s t i t u t e , . E . K a rd e .lj  U n i v e r s i ty  o f  L ju b l j a n a  
1 2 th  I n t e r n a t i o n a l  C o n fe re n c e  on SSNTDs, A c a p u lc o , M ex ico , S e p t  A-1 0 , н у
N e u tro n - in d u c e d  a u to r a d io g r a p h y  u t i l i z i n g  fo rm a tio n  o f  a  dytv a n d / ' .* 
r e l i e f  im age i n  p o ly m ers  was d e v e lo p e d . T he m ethod  i s  b a s e d  o n  t h e  d e te c h  
o f  n e u t r o n - in d u c e d  c h a rg e d  p a r t i c l e s ,  v i a  ( n , p ) ,  ( n , a ) ,  ( n , f )  r e a c t i o n s  
a n d  th o s e  n e u t r o n  c a p tu r e  p r o c e s s e s  l e a d i n g  t o  i n t e r n a l  c o n v e r s io n  a n d /o r  
-d e c a y . I r r a d i a t e d  p o ly m e rs  a r e  t r e a t e d  i n  w a te r  c o n ta i n in g  a n  o r g a n ic  
dye- o r  i n  p u r e ' w a te r  f o r  a  few  m in u te s  t o  o b t a i n  -a dy ed  a n d / o r  r e l i e f  
im age, r e s p e c t i v e l y .  The f lu e n e e  o f  c h a rg e d  p a r t i c l e s  r e q u i r e d  t o  p ro d u c e  
a  dyed im age i s  b e tw een  1 0 11- Ю 12 cm' "2 w h ic h  i s  one o r d e r  o f  m ag n itu d e  
l e s s  th a n  t h a t ' f o r  a  r e l i e f  im ag e . V a r io u s  p r o c e d u r e s  b a s e d  on  u t i l i z a t i o n  
o f  o p t i c a l  an d  e l e c t r o n  m ic ro sc o p y  f o r  c o n t r a s t  e n h an cem en t w ere  d e v e lo p e d  
The te c h n iq u e s  w e r e ■ a p p l i e d  t o  im age t o r o n ,  u ra n iu m  and  g a d o lin iu m  i n  
s o l i d s . S am p les w ere  i r r a d i a t e d  i n  t h e  c o re  o f  a  n u c l e a r  r e a c to r ' .  The 
r e q u i r e d  th e r m a l  n e u tr o n  f lu e n e e  was b e tw e en  1 0 1Ц- 1 0 16 cm- 2 .
STUDY OF SPOT DEVELOPMENT AROUND. TRACK- AND ELECTRIC-TREE-INDUCED
PERFORATIONS THROUGH AN ALUMINIZED TRACK DETECTOR
G. D ajkó and  G. Somogyi
12 th  I n t e r n a t i o n a l  C o n fe ie n c e  on  SSNTDs, M ex ico , S e p t  1 - 1 0 , .1983
A new m ethod  f o r  e l e c t r o c h e m i c a l  e t c h i n g  o f  f i s s i o n  an d  a l p h a - t r a c k s  i n  
t h i n  a lu m in iz e d  p l a s t i c  d e t e c t o r s  was p ro p o s e d  by Tom m asino, Z a p p a ro l i  and  
C a ia z z o  a t  t h e  B r i s t o l  c o n fe r e n c e  on SSNTDs (1 9 8 1 ) .  By u s in g  t h e  new 
ECE-m ethod, t h e  e l e c t r i c - t r e e - i n d u c e d  p e r f o r a t i o n s  th ro u g h  n u c l e a r  t r a c k s  
i n  p l a s t i c  f o i l s  a r e  n o n - s h o r t in g  w ith  a lu m in iu m  a t  p o z i t i v e  p o l a r i t y ,  due 
t o  an  a n o d ic  o x id  fo rm a tio n  a ro u n d  th e  t i p  o f  p e r f o r a t i o n s .  T h e r e f o r e ,  a  
f a s t  d i s s o l u t i o n  o f  t h e  a lu m in iu m  l a y e r  by b a s i c  e l e c t r o l y t e  c a n  be a v o id e d .  
We have s t u d i e d  t h e  m ain  t r e n d s  o f  th e  g ro w th  o f  mean d i a m e te r  o f  s p o ts  
d i s s o l v e d  a ro u n d  f i s s i o n  t r a c k s  in  a lu m in iz e d ,  10 ym t h i c k  PET f o i l s  a s  a  
f u n c t io n  o f  t h e  s t r e n g t h  o f  e l e c t r i c  f i e l d ,  f r e q u e n c y  o f  v o l t a g e  and  t i n e  
o f  e t c h in g  i n  30% К0Н, w i th  u s in g  b o th  DC an d  AC v o l ta g e s  an d  w i th o u t  u s in g  
f i e l d .  I t  i s  p ro v e d  t h a t  t h e  e l e c t r i c  f i e l d  g r e a t l y  e n h a n c e s  t h e  r a t e  o f  
e t c h i n g  a lo n g  t h e  t r a c k s .  W ith  i r r a d i a t i o n  u n d e r  vacuum  a  c o n s id e r a b l e  
d e la y  in  s p o t  a p p e a ra n c e  i s  o b s e rv e d  a s  com pared  t o  t h a t  o b t a i n e d  w i th  
f o i l s  i r r a d i a t e d  i n  a i r .  T h is  e f f e c t  ca n  b e  p a r t i a l l y  r e d u c e d  by  u s in g  a  
r e g e n e r a t io n  p e r i o d  a f t e r  i r r a d i a t i o n .  An a n a ly s e s  has. i n d i c a t e d  t h a t  t h e  
s p o t  d ia m e te r  d i s t r i b u t i o n  o b ta in e d  by  th e  new EC E-m ethod c a n  b e  d e s c r ib e d  
by a  sum o f  tw o c u rv e s  o f  lo g n o rm a l d i s t r i b u t i o n ,  c o r r e s p o n d in g  t o  th e  11 phi: 
an d  heav y  f i s s i o n  t r a c k s .
CURRENT PROBLEMS IN CHEMICAL TRACK ETCHING 
G. Somogyi
1 2 th  I n t e r n a t i o n a l  C o n fe re n c e  o n  SSNTDs, A c a p u lc o , M ex ico , S e p t  4 -1 0 , 1983
A s c h e m a tic  s u rv e y  i s  g iv e n  on  t h e  c u r r e n t  r e l e v a n t  p ro b le m s  o f  t h e  
e t c h in g  ( o r  r e v e l a t i o n )  o f  m u l t i - t r a c k  a n d  s i n g l e - t r a c k  e v e n ts  i n  
d i e l e c t r i c  s o l i d s .  Some a s p e c t s  o f  t h e  r e s e a r c h  t r e n d s  and  p o s s i b l e  new 
a p p l i c a t i o n s  o f t h e  e f f e c t s  o b s e r v a b le  h e r e ,  a r e  a l s o  c o n s id e r e d .
FORMATION OF ION-BEAM IMAGES IN GELATINE AND VARIOUS POLYMERS
G. Som ogyi, I .  H u n y a d i, R. I lic"* "^ , A. Loose"*"^, an d  Z s . V arga
1) J .  S t e f a n  I n s t i t u t e ,  E . K a r d e l j  U n i v e r s i t y  o f  L ju b l j a n a
1 2 th  I n t e r n a t i o n a l  C o n fe re n c e  o n  SSNTDs, A c a p u lc o , M ex ico , S e p t  4 -1 0 , 1983
I t  h a s  r e c e n t l y  b e e n  r e p o r t e d  by N a j z e r ,  Humar and  I l i e  (1 9 8 2 ) t h a t  
th e  p u re  g e l a t i n e  c a n  be u s e d  f o r  p ro d u c in g  r e l i e f  im ages o f  h i g h - f lu e n c e  
io n -b e a m s a f t e r  a  t r e a tm e n t  i n  w a t e r  a t  room  te m p e r a tu r e  f o r  few  m in u te s . 
The new m ethod  i s  p r o p o s e d  f o r  h i g h - r e s o l u t  io n  m ic ro ra d io g ra p h y  o f  b o ro n  
i n  m e ta ls  v i a  10B ( n , a ) 7L i r e a c t i o n .  I n  o u r  p r e s e n t  w ork s t u d i e s  a r e  
p e rfo rm e d  t o  u n d e r s ta n d  t h e  phenom enon o b s e rv e d .  We h a v e  s im u la te d  th e  
im age f o rm a t io n  by . a c c e l e r a t e d  e l e c t r o n ,  p r o to n  and  a l p h a - p a r t i c l e  beams 
a t  d i f f e r e n t  f l u e n c e s .  A n a rro w  f lu e n c e  r e g i o n  i s  fo u n d  i n  w h ich  a  h ig h ly  
e n h a n c e d  d i s s o l u t i o n  r a t e  o f  t h e  i r r a d i a t e d  g e l a t i n e  i s  in d u c e d . We assum e 
t h a t  when t h e  f lu e n o e  e x c e e d s  a  c r i t i c a l  v a lu e  ( t i p i c a l l y  1 0 12- 1 0 13 
io n s•c m - 2 ) t h e  damage z o n e s  o f  i n d i v i d u a l  t r a c k s  c o v e r  a lm o s t  c o m p le te ly  
t h e  i r r a d i a t e d  a r e a ,  t r a n s f o r m in g  th e  i r r a d i a t e d  l a y e r  i n t o  a  huge damage 
z o n e . I n  t h i s  c a s e  t h e  e f f e c t i v e  d ia m e te r  o f  damage zone  a ro u n d  a  s i n g l e  
t r a c k  h a s  t o  be  de ff=(J>c -  ( 3 - 1 0 )  nm. We h a v e  fo u n d  t h a t  t h e  io n - in d u c e d  
im age f o rm a t io n  phenom enon o b s e r v e d  i n  g e l a t i n e  i s  a  m ore g e n e r a l  one and  
t h e  m ethod  may b e  e x te n d e d  t o  a lm o s t  a l l  t h e  e t c h - t r a c k  an d  n o n - e t c h - t r a c k  
fo rm in g  p o ly m e rs  a n d  p e rh a p s  t o  i n s u l a t i n g  s i l i c a t e s .  F o r  exam ple  h ig h -  
- r e s o l u t i o n  a - m ic r o r a d io g r a p h s  h a v e  b e e n  o b ta in e d  w i th  C R -39, CN-85, PC 
an d  PET s h e e t s  a n d  e v e n  w i th  h y d r a t e - c e l l u l o s e  known a s  a  n o n - t r a c k - f o r m in g  
m a t e r i a l .
DEVELOPMENT OF HIGH-SENSITIVITY TRACK DETECTOR CR-39 FOR STUDYING 
RELATIVISTIC IONS
G. Som ogyi, S . S z i l á g y i ,  G. D a jk ó
In te rk o sm o s  S e m in a r , K e c sk e m e t, J u l y  1 9 -2 5 , 1983
( I n  R u s s ia n )
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CALCULATION OF THERMAL EFFECTS OCCURING DURING THE MANUFACTURE OF CR-39
SHEETS
S. S z i l á g y i  an d  G. Som ogyi
1 2 th  I n t e r n a t i o n a l  C o n fe re n c e  on  SSNTDs, A c a p u lc o , M ex ioo , S e p t  4 - 1 0 , 1983
To m a n u fa c tu re  a  g o o d - q u a l i t y ,  u n ifo rm  CR-39 t r a c k  d e t e c t o r ,  t h e  
p o ly m e r iz a t io n  r a t e  s h o u ld  be  c h o s e n  be low  a  c r i t i c a l  v a lu e  t o  a v o id  t h e  
d e v e lo p m en t o f  u n d e s i r a b le  th e r m a l  g r a d i e n t s  a n d  i n t e r n a l  t e m p e r a tu r e  
f l u c t u a t i o n s  i n  th e  s h e e t  b e in g  c a s t .  To im p ro v e  c u r in g  c y c l e s ,  e s p e c i a l l y  
f o r  t h i c k  CR-39 s h e e t s ,  a  c o m p u te r  program m e was d e v e lo p e d  by w h ic h  we 
c o u ld  s tu d y  t h e  t r e n d s  o f  th e r m a l  e f f e c t s  u n d e r  d i f f e r e n t  c a s t i n g  
c o n d i t i o n s .  O ur c a l c u l a t i o n s  a r e  b a s e d  on  t h e  s o l u t i o n  o f  t h e  o n e  
d im e n s io n a l  h e a t  t r a n s p o r t  e q u a t i o n ,  t a k i n g  i n t o  a c c o u n t  t h e  r e l a t i o n s  
p ro p o s e d  by D ia l  e t  a l  (1 9 5 5 ) f o r  d e s c r i b in g  t h e  c h e m ic a l  k i n e t i c s  o f  CR-39 
p o ly m e r iz a t io n .  We h a v e  r e v i s e d  t h e  e m p i r i c a l  p a ra m e te r s  a v a i l a b l e  t o  su c h  
c a l c u l a t i o n s .  W ith  new " D ia l  c o n s ta n t s "  we h a v e  c a l c u l a t e d  t h e  c r i t i c a l  
i n i t i a l  b a th  t e n p e r a t u r e  (w h ich  r e s u l t s  i n  th e r m a l  runaw ay  a t  t h e  c e n t r a l  
p la n e  o f  t h e  s h e e t  b e in g  c a s t )  a s  a  f u n c t i o n  o f  th e  CR-39 t h i c k n e s s  and  
IP P  i n i t i a t o r  c o n c e n t r a t i o n .  R e s u l t s  a r e  a l s o  p r e s e n te d  f o r  t h e  te m p e r a tu r e  
p r o f i l e  d e v e lo p in g  i n  t h e  d e p th  o f  c a s t  CR-39 s h e e t s .
DEVELOPMENT OF HIGH-SENSITIVITY CR-39 TRACK DETECTORS FOR CHARGED-PARTICLE 
RADIOGRAPHY
G. Som ogyi, S . S z i l á g y i ,  I .  H u n y a d i, A .F . H a fez
P ro c . 1 3 th  I n t e r n a t i o n a l  Symposium on  A u to ra d io g ra p h y , T á b o r  (CSSR),
3 -5  May, 1983
Optimum c o n d ito n s  f o r  p ro d u c in g  h ig h ly  r a d i a t i o n - s e n s i t i v e  n u c l e a r  
t r a c k  d e t e c t o r s  from  p o ly  ( a l l y l  d ig iy o o l  c a r b o n a te )  h a v e  b e e n  s t u d i e d .
The b u lk  an d  t r a c k  e t c h  p r o p e r t i e s  o f  CR-39 d e t e c t o r  s h e e t s  made by t h e  
H u n g a ria n  O p t i c a l  W orks (MOM) u n d e r  d i f f e r e n t  c o n d i t io n s  w e re  com pared  
w i th  th o s e  o f  some c o m m e rc ia lly  a v a i l a b l e  w e s te r n  CR-39 p r o d u c t s .  The t r a c k  
r e g i s t r a t i o n  s e n s i t i v i t y  o f  th e  s h e e t s  t o  p r o to n s ,  a lp h a s  an d  l i g h t  io n s  
was m ea su red . A th e o r y  i s  d e v e lo p e d  t o  p r e d i c t  t h e  m ain  t r e n d s  o f  t h e  
a p p e a ra n c e  an d  i n c r e a s e  o f  e t c h - p i t s  i n  CR-39 d e t e c t o r s .  The t h e o r e t i c a l l y  
and  e x p e r im e n ta l ly  o b t a in e d  t r e n d s  a r e  i l l u s t r a t e d  f o r  p r o to n s  an d  a lp h a -  
p a r t i c l e s  o f  d i f f e r e n t  e n e r g i e s  a n d  a n g le s  o f  i n c id e n c e .  T he c h a r a c t e ­
r i s t i c s  o f  CR-39 t r a c k  d e t e c t o r s  i n  c h a r g e d - p a r t i c l e  r a d io g r a p h y  a r e  
d i s c u s s e d .
RECENT RESEARCH ACTIVITIES CONCERNING TRACK DETECTORS IN ATOMKI 
G. Som ogyi, I .  H unyad i
S e m in a r  t a l k  a t  t h e  J .  S t e f a n  I n s t i t u t e ,  L j u b l j a n a ,  R e a c to r  C e n tre  2 3 rd  
M arch 1983
OBSERVATION OF NUCLEAR TRACKS ORIGINATING FROM COSMIC RAYS IN THE SOLAR
SYSTEM
G. Somogyi
2nd N a t io n a l  P a l e o n t o l o g i c a l  S e m in a r , D e b recen  May 2 4 -2 7 , 1983
71
CROSS SECTION AT SUBBARRIERТС /Si IREMENT OF THE 12C (12C ,8Be ) 160
7 §*s* g . s .
ENERGIES ВУ PLASTIC DETECTORS
I .  H u n y a d i> I-.M. Szöghy ' an d  В. C u je c 1"' 
i  ) U - s i t e  L a v a l ,  Q u eb ec , Co; a d a  GIK 7P4
.12 cb I n t e r n a t i o n a l  C o n fe re n c e  on  SSNTDs, A c a p u lc o , M ex ico , S e p t  4 -1 0 , 1983
The a s t r o h y s i c a l l y  s i g n i f i c a n t  y i e l d s  f o r  t h e  12C (12C ,8Be ) 160g . s .  g . s .
r e a c t i o n  hav e  b e e n  m e a su re d  a t  s e v e r a l  i n c i d e n t  e n e r g i e s  b e tw e en  
2 .4 <e^  m (M eV )< 6.4 , d e t e c t i n g  a - p a r t i c l e s  from  t h e  8Be^ ^ 2a  d e c ay  i n  th e  
fo rw a rd  d i r e c t i o n s  by a  M y la r s h i e l d e d  M a k ro fo l-E  ty p e  p o ly c a r b o n a te  f o i l .  
T he  u  ^ and  g ro u p s  fro m  t h e  20Ne+a c h a n n e ls  w e re  s e p a r a t e l y  c o u n te d  a t  
b ack w ard  a n g le s  i n  t h e  same f o i l .  Com pared t o  t h e  a Q a n a  g ro u p s  th e  
y i e l d  f o r  t h e  12C (12C ,8B e ) 160 r e a c t i o n  becom es i n c r e a s i n g l y  m ore im p o r ta n t  
w i t h  d e c r e a s in g  e n e rg y .  The m e a su red  a n g u la r  d i s t r i b u t i o n s  a r e  i n d i c a t i v e  
o f  an  a - t r a n s f e r .
EFFECT OF PARTICLE FLUENCE ON TRACK DIAMETER AND RESPONSE OF ELECTRO- 
CHEMICALLY ETCHED SSNTD
K. T u r e k ^  and  G. D ajkó
1) I n s t i t u t e  o f  R a d ia t io n  D o s im e try  o f  t h e  C z e c h o s lo v a k  Academy o f  S c ie n c e s ,  
180 86 P ra g u e
1 2 th  I n t e r n a t i o n a l  C o n fe re n c e  on  SSNTDs, A c a p u lc o , M ex ico , S e p t  4 -1 0 , 1983
T ra c k  d ia m e te r ’ a s  a  f u n c t i o n  o f  p a r t i c l e  f lu e n c e  i s  g iv e n  f o r  e l e c t r o -  
c h e m ic a l ly  e tc h e d  f i s s i o n  f ra g m e n t t r a c k s .  I t  i s  shown t h a t  h ig h  p a r t i c l e  
f lu e n c e s  d e c r e a s e  t h e  d e v e l o p a b i l i t y  o f  e l e c t r o c h e m i c a l ly  e tc h e d  t r a c k s .  
T h e r e f o r e  t h e  d e p e n d en c e  o f  s e n s i t i v i t y  on  p a r t i c l e  f lu e n c e  was s tu d i e d  
f o r  p o l y e s t e r  an d  p o l y ( a l l y l  d i g l y c o l  c a r b o n a te ) .  C o n tin u o u s ly  d e c r e a s in g  
s e n s i t i v i t y  was fo u n d  e v e n  i n  t h e  c a s e  when t r a c k  o v e r la p  d o e s  n o t  o c c u r .
An id e a  f o r  c o r r e c t  i n t e r p r e t a t i o n  o f  t h e  r e s p o n s e  i s  s u g g e s te d .
EFFECT OF PARTICLE FLUENCE ON TRACK DIAMETER AND RESPONSE OF ELECTRO- 
CfEEMI GALLY ETCHED SSNTDs
K. T u re k 1  ^ and  G. D ajkó  
1) LUZ, P rá g a  Na T r u h la r c e  39.
S u b m it te d  t o :  N u c le a r  T ra c k s
PRESENT STATUS OF NEUTRON DETECTION IN ATOMKI
L. Medve czky
P ro c e e d in g s  o f  X I. R e g io n a l C o n g re ss  o f  IRPA, A u s t r a in - H u n g a r ia n -  
-Y u g o s la v ia n  R a d ia t io n  P r o t e c t i o n  M e e tin g , V ie n n a , 20-24  S e p t  1983
The r e s p o n s e  o f  t h r e e  s o l i d  s t a t e  n u c l e a r  t r a c k  d e t e c t o r s  w i th o u t  an y  
e x t e r n a l  i r r a d i a t e d  w i th  n e u t r o n s  o f  t h e  s p e c tru m  o f  m o d e ra te d  f i s s i o n  a n d  
t h e  c o u n tin g  c h a r a c t e r i s t i c s  o f  s p a r k  c o u n te r  e v a lu a t i o n  on  d e t e c t o r s  o f  
LR 115 s t r i p p a b l e  ty p e  i r r a d i a t e d  w i th  1 4 .7  MeV n e u tr o n s  w e re  s t u d i e d .
NEUTRON INDUCED AND ALPHA AUTORADIOGRAPHY OF ROCKS
L. Medveczky
X I I I .  I n t .  Symp. on  A u to ra d io g ra p h y  T á b o r  (C SSR ), 2 -5  May 1983
L o c a l i z a t i o n  o f  f i s s i o n a b l e  c o n te n t  o f  some g r a n i t e  s a m p le s  was 
s t u d i e d .  The sa m p le s  c o v e re d  w i th  p o l y e t h y l e n e t e r e p h t h a l a t e  p l a s t i c  w ere  
i r r a d i a t e d  i n  r e a c t o r  w i th  n e u t r o n s  o f  d i f f e r e n t  e n e rg y  s p e c t r u m  f o r  
p r e p a r in g  f i s s io n o g r a m s . I n  a d d i t i o n  t o  t h i s  w o rk , a lp h a - a u to r a d io g r a m s  o f  
t h e  sa m p le s  w ere  made u s in g  IR -1 1 5  I I  ty p e  c e l l u l o s e  n i t r a t e  a n d /o r  CR-39 
d e t e c t o r s .  C o n c e n t r a te d  s p o ts  o f  t h e  f i s s i o n a b l e  c o n te n t  o f  t h e  sa m p le s  
w ere  s tu d i e d  w i th  an  e l e c t r o n  p ro b e  X -ray  m ic r o a n a ly z e r .  T he r e s u l t s  
o b t a in e d  w i th  t h e  d i f f e r e n t  m ethods a r e  d i s c u s s e d .
NEUTRON SENSITIVITY OF SSNTD 
L. M edveczky
A c ta  P h y s ic a  A cadem iae S c ie n t ia r u m  H u n g a r ic a e ,  52 (1982 ) 3 57 -362  ( 3 -4 )
V a r io u s  ty p e s  o f  s o l i d  s t a t e  n u c l e a r  t r a c k  d e t e c t o r s  (SSNTDs) w i th  a n d  
w i th o u t  c o n v e r t e r  r a d i a t o r s  w ere  i r r a d i a t e d  w i th  n e u tr o n s  o f  d i f f e r e n t  
e n e rg y  s p e c t r a  i n  o r d e r  t o  o b t a i n  i n f o r m a t io n  on  t h e i r  n e u t r o n  s e n s i t i v i t y  
i n  beam d o s im e tr y .  T ra c k  r e v e a l i n g  was p e rfo rm e d  by  c h e m ic a l  e t c h i n g .  A 
m anual t r a c k  c o u n t in g  t e c h n iq u e  w as c h o se n  e x c e p t  f o r  t h e  c a s e  o f  t h i n  
p l a s t i c  f o i l s ,  w h e re  a l s o  a u to m a t ic  s p a rk  c o u n t in g  was u s e d .
REPORT ON THE 1 2 th  INTERNATIONAL CONFERENCE ON SSNTDs HELD IN MEXICO 
(ACAPULCO, SEPTEMBER 4 -1 0 , 1983)
G. Som ogyi
S e m in a r  t a l k  a t  t h e  L a b o ra to ry  o f  N u c le a r  R e a c t io n s ,  D ubna, D ec 2 , 1983
RECENT STATUS OF THE RESEARCH OF ION-BEAM IMAGE FORMATION 
I .  H u n y a d i, G. S om ogyi, Z s . V a rg a , R. I l i c ^
1) J o s e f  S t e f a n  I n s t i t u t e ,  U n i v e r s i t y  o f  L j u b l j a n a ,  L j u b l j a n a ,  Y u g o s la v ia  
1 3 th  I n t e r n a t i o n a l  Sym posium  o n  A u to r a d io g r a p h y , T á b o r , (CSSR) 3 -5  May 1983
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' ON "BEAM IMAGES IN  GELATINE
Z s .  Varga, G. S o m o g y i, I .  H u n y a d i, R. I l i c ^ , A. L oose‘S
i )  J o s e f  S t e f a n  I n s t i t u t e ,  U n i v e r s i t y  o f  L j u b l j a n a ,  L ju b l j a n a ,  Y u g o s la v ia
X I I I .  I n t .  Symp. o n  A u to ra d io g ra p h y . T á b o r  (CSSR) 2 -5  May, 1983
Image f o r m a t i o n  p r o p e r t i e s  o f  g e l a t i n e  l a y e r s  h a v e  b e e n  s tu d i e d  f o r  
d i f f e r e n t  n u c l e a r  p a r t i c l e s  ( e l e c t r o n s ,  p r o t o n s ,  a l p h a s ) .  The t h r e s h o ld  
v a lu e s  o f  p a r t i c l e  f lu e n c e s  f o r  p r o d u c in g  s t a b l e  r e l i e f  im ages o b s e r v a b le  
u n d e r  o p t i c a l  m ic ro s c o p e  h a v e  b e e n  d e te r m in e d  by s u td y in g  t h e  d i s s o l u t i o n  
r a t e  o f  i r r a d i a t e d  g e l a t i n e  l a y e r s .  We h a v e  fo u n d  t h a t  t h e  d i s s o l u t i o n  
b e h a v io u r  o f  g e l a t i n e  i s  v e ry  s i m i l a r  t o  t h a t  o f  th e  l i t h o g r a p h i c  p o ly m e r  
r e s i s t s  ( e . g .  PMMA, PBS). A m eth o d  i s  d e v e lo p e d  t o  im prove  t h e  c o n t r a s t  o f  
io n -b eam  im ag es  b y  u s in g  p r o p e r  d y in g  t e c h n i q u e s .  The h ig h  s p a t i a l  
r e s o l u t i o n  p o w e r  o f  t h e  n o v e l  r a d i o g r a p h i c  m ethod i s  i l l u s t r a t e d  i n  some 
t y p i c a l  f i e l d s  o f  a p p l i c a t i o n  ( e . g .  io n -b e a m  l i t h o g r a p h y ,  n e u t r o n - in d u c e d  
a u to r a d io g r a p h y ) .
RESEARCH ON ATOMIC COLLISION PROCESSES AND ITS IMPORTANCE FOR FUTURE ENERGY
SOURCES
D. B erén y i
ATOMKI R e p o rt B / l  (1983)
APPLICATION OF THE ESCA METHOD IN THE PRODUCTION OF SEMICONDUCTOR 
INSTRUMENTS
L. Kövér
ATOMKI R e p o rt X /3  (1983)
INSTRUMENTAL AND SOFTWARE DEVELOPMENTS AND THEIR APPLICATION IN ELECTRON 
SPECTROSCOPY
I . C sem y
T h e s is  f o r  t h e  d o c t o r ’ s d e g r e e  (PhD)
K o ssu th  U n i v e r s i t y ,  D e b re ce n , 1983 
( I n  H u n g arian )
ELECTRON EMITTING BY THIN FILMS 
S . B i r i
D iplom a w o rk , K o s s u th  U n i v e r s i t y ,  D e b re c e n , 1983 
( I n  H u n g a ria n )
A. P a s s o ja * ,  P . T ik k a n e n * , A. K ra s z n a h o rk a y , Z. G á c s i ,  T . K ib é d i and  
T . Fényes
#D ep artm en t o f  P h y s ic s ,  U n iv e r s i ty  o f  J y v ä s k y lä ,  S F -40100  J y v ä s k y lä ,
F in la n d
S u b m itte d  t o  N u c l. I n s t r .  a n d  M eth.
The D eb recen  s u p e rc o n d u c t in g  m a g n e tic  s p e c t r o m e te r  (SMS) h a s  b een  
a d a p te d  f o r  in -b e a m  i n t e r n a l - p a i r  s t u d i e s .  T e s t  m easu rem en ts  h av e  b een  
c a r r i e d  o u t  u s in g  a  207Bi r a d i o a c t i v e  s o u rc e  a n d  th e  19F ( p , a y ) 160 ,
2 3N a(p ,o tY )20N e, 27А 1 ( р ,р ’у ) 2 7A1, an d  ц2С а (р ,р  ’у )**2Ca r e a c t i o n s  ( a t  b o m b a rd in g  
e n e r g i e s  E p = 3 .5 - 4 .0  MeV). C o n v e n ie n t s p e c t r o m e te r  p a ra m e te r s  and  b a c k s c a t -  
t e r i n g  o f  e l e c t r o n s  an d  p o s i t r o n s  from  one d e t e c t o r  t o  t h e  o t h e r  h av e  b e e n  
i n v e s t i g a t e d .  E x p e r im e n ta l  v a lu e s  o f  (14±3)% , (12±3)% , and  (14±2)%  f o r  t h e  
one  d e t e c t o r  p a i r - l i n e  e f f i c i e n c e s  w ere  d e te rm in e d  f o r  th e  
2 ®Ne(E2; 1634 k eV ), **2C a(E0; 1836 k e V ), and  27A1(M1+E2; 2211 keV) t r a n s i ­
t i o n s ,  r e s p e c t i v e l y .  The o b s e rv e d  p a i m l i n e  d e t e c t i o n  e f f i c i e n c e s  f o r  tw o  
d e t e c t o r s  o p e r a te d  i n  s u m -c o in c id e n c e  mode w ere  (35±7)%  and  (34±6)%  f o r  t h e  
**2C a(E0; 1836 keV) an d  27A1(M1+E2; 2211 keV) t r a n s i t i o n s ,  r e s p e c t i v e l y .  T he 
e n e rg y  r e s o l u t i o n  o f  t h e  s p e c t r o m e te r  was -0 .5 %  i n  s i n g l e s  a n d —0 . 6% i n  
s u m -a o in c id e n c e  n e a su re m e n ts  f o r  t h e  2211 keV M1+E2 p a i r  l i n e  o f  27A1. 
E f f e c t i v e  p a i r - f o r m a t io n  c o e f f i c i e n t s  f o r  o n e - d e t e c t o r  an d  o p p o s i t e  tw o - 
d e t e c t o r  g e o m e tr ie s  h a v e  b een  c a l c u l a t e d  t h e o r e t i c a l l y  f o r  v a r io u s  m u l t i ­
p o l e s .  D i f f e r e n t  m ethods f o r  t h e  d e te r m in a t io n  o f  t h e  m u l t i p o l a r i t y  o f  
i n t e r n a l - p a i r  t r a n s i t i o n s  h av e  b e e n  i n v e s t i g a t e d .  Optimum m u l t ip o l e  d i s ­
c r i m in a t i o n  e f f e c t s  h av e  b e e n  d i s c u s s e d .  The e x p e r im e n ts  shew  t h a t  a  good 
m u l t ip o l e  d i s c r i m i n a t i n g  p e w e r c a n  be  a c h ie v e d  w i th  t h e  SMS. See f i g .
ADAPTATION OF A SUPERCONDUCTING SOLENOID TRANSPORTER S i( L i) -S i( L i)
SPECTROMETER FOR IN-BEAM STUDIES OF INTERNAL-PAIR TRANSITIONS
F ig .  The t r a n s i t i o n  
e n e rg y  d e p e n d en c e  o f  
e f f e c t i v e  p a i r  f o rm a tio n  
c o e f f i c i e n t s  i n  o n e - d e t e c t o r  
(Hp) an d  o p p o s i t e - d e t e c t o r  
(H2 ) g e o m e t r i e s .  C u rv e s : 
r e s u l t s  c a l c u l a t e d  i n  z e ro  
o r d e r  B om  a p p ro x im a t io n . 
P o in s  w i th  e r r o r  b a r s :  
e x p e r im e n ta l  d a t a .
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MINIORANGE ELECTRON SPECTROMETER POR IN-BEAM MEASUREMENTS
J .  G u ly á s , A. D om onyi, T. K i b é d i ,  A. K ra s z n a h o rk a y , T. F é n y e s , Z s . Schram
ATOMKI P r e p r i n t  E / l  (1983) 1 -1 0  
( I n  R u ss ia n )
An e l e c t r o n  s p e c t r o m e te r  o f  " m in io ra n g e "  ty p e  i s  d e s c r i b e d .  The m ain  
p a r t s  o f  th e  s p e c t r o m e te r  a r e  a s  f o l lo w s :  r e a c t i o n  c h a m b e r ,_lo c k  sy s te m  
f o r  q u ic k  c h a n g e  o f  t a r g e t s ,  RECOMA p e rm a n e n t m a g n e ts ,  S i ( L i )  d e t e c t o r ,  
a n d  a d jo in in g  e l e c t r o n i c  i n s t r u m e n t s .  The maximum e f f i c i e n c y  o f  e l e c t r o n  
r e g i s t r a t i o n  i n  p e a k  may r e a c h  10  % ( from  4tt ) an d  t h e  r e s o l u t i o n  o f  th e  
s p e c t r o m e te r  i s  2 keV a t  Ee =177 keV (FWHM u n d e r  in -b e a m  c o n d i t i o n s ) .
The e n e rg y  i n t e r v a l  o f  e l e c t r o n  t r a n s m i s s io n  may be c h a n g ed  w ith  r e l a t i v e  
s h i f t i n g  o f  t h e  m agnet fram e a n d  d e t e c t o r  w i th o u t  b r e a k in g  vacuum . S tu d y  
o f  t h e  c o n v e r s io n  e l e c t r o n  s p e c t r a  o f  n u c l e a r  r e a c t i o n s  show ed t h a t  an  
e f f e c t i v e  b a c k g ro u n d  r e d u c t io n  may be  a c h ie v e d  by  t h e  u se  o f  th e  s p e c t r o ­
m e te r .
CONSTRUCTION AND TESTING OF A MINI-ORANGE ELECTRON SPECTROMETER 
Z s . Schram
D ip lom a Work, K o s s u th  U n i v e r s i t y ,  D e b re c e n , 1983 .
( I n  H u n g a ria n )
A m i n i - o r a n g e  s p e c t r o m e t e r  (MOS) h a s  b e e n  c o n s t r u c t e d  f o r  
i n - b e a m  c o n v e r s i o n  s p e c t r o s c o p y .  I t  c o n s i s t s  o f  t h r e e  p a r t s  
w h i c h  a r e :  t h e  r e a c t i o n  c h a m b e r  w i t h  a  t a r g e t  h o l d e r ,  t h e  o r a n g e  
t y p e  m a g n e t i c  f i l t e r  w h i c h  i s  m a d e  f r o m  w e d g e s h a p e d  p e r m a n e n t  
m a g n e t s ,  a n d  a  S i ( L i )  d e t e c t o r  p l a c e d  a t  1 2 5 °  t o  t h e  b e a m  
d i r e c t i o n .
T h e  s p e c t r o m e t e r  s e p a r a t e s  e l e c t r o n s  f r o m  h i g h  b a c k g r o u n d  
c o m p o n e n t s  o f  a , ß  , у ,  X a n d  5 - r a d i a t i o n .  T h e  e f f i c i e n c y  o f  t h e  
MOS h a v e  b e e n  m e a s u r e d  a t  s e v e r a l  a r r a n g e m e n t s  a n d  n u m e r i c a l  
c a l c u l a t i o n s  h a v e  b e e n  d o n e  i n  o r d e r  t o  p r e d i c t  t h e  t r a n s m i t t e d  
e n e r g y  r a n g e s .
T h e  a b s o l u t e  d e t e c t i o n  e f f i c i e n c y  o f  t h e  s p e c t r o m e t e r  
d e p e n d s  o n  t h e  e x p e r i m e n t a l  a r r a n g e m e n t  ( t y p e  o f  m a g n e t s ,  
t a r g e t - f i l t e r - d e t e c t o r  d i s t a n c e s  e t c . )  a n d  i t  c a n  r e a c h  a b o u t  
1 0 % .  I t  i s  e a s y  t o  o p t i m i z e  t h e  t r a n s m i s s i o n  o f  t h e  MOS t o  a  
g i v e n  p r o b l e m .
As a n  i n - b e a m  t e s t  o f  t h e  s p e c t r o m e t e r  t h e  e l e c t r o n  
s p e c t r u m  o f  t h e  7 0 Zn( p , n e " ) 7 0 Ga r e a c t i o n  h a s  b e e n  m e a s u r e d .  To  
o b s e r v e  n e w  c o n v e r s i o n  e l e c t r o n  l i n e s  o f  t h i . s  r e a c t i o n  a n  
e f f e c t i v e  b a c k g r o u n d  s u p p r e s s i o n  m e t h o d  h a s  b e e n  d e v e l o p e d .
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A. •L isso ja 1 ^ , T . F é n y e s , Z . G á c s i ,  T . K ib é d i ,  A. K ra s z n a h o rk a y , P . T ik k a n e n ^  
1) U n iv e r s i ty  o f  J y v ä s k y lä ,  D e p a rtm en t o f  P h y s ic s
P r o c .  I n t .  C on f. on N u c le a r  P h y s i c s .  F lo r e n c e ,  A ugust 29 -  S ep tem b e r 3 , 1983 . 
V ol: 1 . p . 735
A COMBINATION SUPERCONDUCTING MAGNETIC PLUS S i ( L i )  SPECTROMETER FOR IN-BEAM 
STUD Г ES OF INTERNAL-PAIR TRANSITIONS
A. P a s s o j a ^  , T . F é n y e s , Z . G á c s i ,  T . K ib é d i ,  A. K ra s z n a h o rk a y , P . T ik k a n e n ^  
1) U n iv e r s i ty  o f  J y v ä s k y lä ,  D e p a rtm en t o f  P h y s ic s
A nnual M e e tin g  o f  t h e  F in n is h  P h y s i c a l  S o c i e t y ,  J o e n s u u , F in la n d ,  F e b ru a ry  
1 1 -1 2 , 1983
ADAPTATION OF A SUPERCONDUCTING SOLENOID TRANSPORTER S i ( L i ) - S i ( L i )  
SPECTROMETER FOR IN-BEAM STUDIES OF INTERNAL-PAIR TRANSITIONS
A. P a s s o j a 1 ^ , F . T ikkanenV  A. K ra s z n a h o rk a y , Z . G á c s i ,  T . K ib é d i ,  T . F é n y e s
1) U n iv e r s i ty  o f  J y v ä s k y lä ,  D e p a rtm en t o f  P h y s ic s
S e m in a r  t a l k  a t  t h e  U n iv e r s i ty  o f  K en tu c k y , D ep a rtm en t o f  P h y s ic s  and 
A stronom y , L e x in g to n  Novem ber 2 , 1983
t COMBINATION SUPERCONDUCTING MAGNETIC PLUS S i(L i)  SPECTROMETER FOR
IN-BEAM STUDIES OF INTERNAL-PAIR TRANSITIONS
INTERNAL POSITRON-ELECTRON PAIR DETECTION
Z . G á c s i
K en tu ck y  A s s o c ia t io n  o f  P h y s ic s  T e a c h e r s ,  F a l l  M e e tin g , N ovem ber 1 1 -1 2 , 
U n i v e r s i ty  o f  L o u i s v i l l e ,  K e n tu c k y , USA
QUICK METHODS FOR THIN POWDER TARGET PREPARATION 
Z s . D om brádi, T . K ib é d i ,  S . L á s z ló  
ATOMKI R e p o rt E /3  (1983)  1 -3 .
S e v e r a l  m ethods f o r  p r e p a r a t i o n  o f  pow der t a r g e t s  i n  t h e  mg/cmr r a n g e  
a r e  d e s c r ib e d  and  com pared . F o r  im p ro v in g  t h e  u n i f o r m i ty  o f  t a r g e t s  a  
p ro c e d u r e  b a s e d  on  r e d im e n ta t i o n  was in t r o d u c e d .
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MEASUREMENT OF NOISE IN TWO RF SQUID SYSTEMS 
S. Méh z á r o s ,  К, V ad, R. T i c h y " ^ , V. P e t r i  cek"*"^
I n s t i t u t e  o f  P h y s ic s  o f  t h e  C z e c h o s lo v a k  Academy o f  S c ie n c e s
S u b m it te d  t o :  C z e c h o s lo v a k  J o u r n a l  o f  P h y s ic s
D e t a i l e d  e x p e r im e n ta l  i n v e s t i g a t i o n s  o f  n o i s e  p r o p e r t i e s  o f  SQUIDs 
d e v e lo p e d  i n  t h e  I n s t i t u t e  o f  P h y s ic s  o f  t h e  C z e c h o s lo v a k  Academy o f  
S c ie n c e s  and  i n  t h e  I n s t i t u t e  o f  N u c le a r  R e s e a rc h  o f  t h e  H u n g a ria n  Academy 
o f  S c ie n c e s  (ATOMKI) a r e  d e s c r i b e d .  The m ea su re m e n ts  in c lu d e  th e  d e te r m in a ­
t i o n  o f  p r o b a b i l i t y  d i s t r i b u t i o n  f u n c t io n s  (PDF’ s )  and  t h e  pow er s p e c t r a  
o f  t h e  i n t r i n s i c  n o i s e  o f  SQUIDs. A s h o r t  r e v ie w  o f  n o i s e  th e o r y  i s  g iv e n .
A n o i s e  a n a ly s e r  d e v e lo p e d  i n  ATOMKI i s  d i s c u s s e d  t o g e t h e r  w i th  th e  r e s u l t s  
o b t a in e d  w i th  i t .  I t  i s  c o n c lu d e d  t h a t  t h e s e  SQUIDs hav e  a  f l a t  n o is e  
s p e c tru m  w i th  G a u s s ia n  PDF (a b o v e  1 / f  n o i s e ) .  The a b s o lu t e  v a lu e s  o f  
e q u i v a l e n t  f lu x  n o i s e  ( 7 . 7xlO~5 ‘ f o r  P ra g u e  SQUID sy s te m  b i a s e d  a t
38 MHz and  1 .8 x l0 -1* ^ o r  D eb recen  SQUID s y s te m  b i a s e d  a t  10 MHz)
a r e  c o m p a rab le  t o  t h e  b e s t  v a lu e s  r e p o r t e d  i n  t h e  l i t e r a t u r e  o f  s i m i l a r  
SQUID sy s te m s .
A SIMPLE DIRECTIONAL COUPLER FOR RADIOFREQUENCY RANGE 
S. M é sz á ro s , К. Vad
S u b m itte d  t o :  J o u r n a l  o f  P h y s ic s  E: S c i e n t i f i c  In s tru m e n te ;
The c o n s t r u c t i o n  th e o r y  o f  a  new t y p e ,  v e r y  s im p le  d i r e c t i o n a l  c o u p le r  
f o r  t h e  f re q u e n c y  r a n g e  fro m  1 MHz t o  1 GHz i s  d e s c r ib e d .  I t  i s  made o f  
tw o p i e c e s  o f  a  c o a x i a l  c a b le  a n d  two c a p a c i t o r s .  The a p p l i c a t i o n  o f  t h e s e  
d i r e c t i o n a l  c o u p le r s  f o r  RF SQUIDs i s  a l s o  d e s c r i b e d .
NOISE COMPARI S I ON OF TWO RF SQUID SYSTEMS
S. M é sz á ro s , К. V ad, V. P e t r i c e k " ^  , R. T ic h y "^
1) I n s t ,  o f  P h y s ic s  CSAV, P r a h a
3 rd  C z e c h o s lo v a k  Sym posium  on  Weak S u p e r c o n d u c t iv i ty  ( 2 4 - 2 9  A p r i l  198.. . 
S m o le n ic e )
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DEVELOPMENT OF A CCD BASED SYSTEM CALLED DIGITRACK FOR AUTOMATIC TRACK 
COUNTING AND EVALUATION
J .  M o ln á r , G. Som ogyi, S . S z i l á g y i  and  K. S ep sy
1 2 th  I n t e r n a t i o n a l  C o n fe re n c e  on  SSNTDs, M ex ico , S e p t 4 - 1 0 ,  1983
R a th e r  e x p e n s iv e  an d  u n f l e x i b l e  c o m m e rc ia l sy s te m s  h a v e  b e e n  r e p o r t e d  i n  
t h e  l i t e r a t u r e  f o r  f u l l y  a u to m a t ic  c o u n t in g  an d  a n a ly z in g  e tc h e d  n u c l e a r  
t r a c k s .  I n  t h e s e  sy s te m s  t h e  im age p r o c e s s in g  i s  made by  a  v id e o c a m e ra  
e q u ip p e d  w i th  a  m ic ro sc o p e  o f  r e l a t i v e l y  h ig h  m a g n i f i c a t i o n .  We have  
d e v e lo p e d , t o  b e s t  o f  o u r  k n o w le d g e s , t h e  f i r s t  a u to m a t ic  t r a c k  a n a l y s i s  
sy s te m  (DIGITRACK) i n  w h ich  t h e  v id e o  s i g n a l s  a r e  p r o c e s s e d  by  a  new ty p e  
o f  v i d e o r e c e i v e r  c a l l e d  c h a rg e d  c o u p le d  d e v ic e  (CCD). The p h o t o s e n s i t i v e  
s e m ic o n d u c to r  d e v ic e  i s  a  2 .5  cm lo n g  l i n e  im a g e r  o f  ty p e  F a i r c h i l d  CCD 
121HC w h ich  c o n v e r t s  one row o f  t h e  p i c t u r e  s e e n  th ro u g h  a  low  m a g n i f i c a t i o n  
m ic ro sc o p e  i n t o  1728 b in a r y  s i g n a l s  by a  t h r e s h o ld i n g  l o g i c .  The p i c t u r e  
e le m e n ts  a r e  a n a ly s e d  by a  m ic ro c o m p u te r  e q u ip p e d  w i th  tw o  INTEL 8080 
m ic r o p ro c e s s o r s  an d  i n t e r f a c e d  t o  a  PD P-11 /40  c o m p u te r. T he m ic ro c o m p u te r  
a l s o  c o n t r o l s  t h e  m o tio n  o f  t h e  s ta g e  o f  m ic ro s c o p e . F o r  p a t t e r n  r e c o g n i t i o n  
and  a n a l y s i s  a  s o f tw a r e  p ro c e d u re  i s  d e v e lo p e d  w h ich  i s  a b le  t o  d i f f e r e n ­
t i a t e  b e tw e e n  o v e r la p p in g  t r a c k s  a n d  t o  d e te rm in e  th e  n u m b er, s u r f a c e  
o p e n in g  a n d  x -y  c o o r d in a te s  o f  t h e  t r a c k s  o c c u r r in g  i n  a  g iv e n  d e t e c t o r  
a r e a .  The d i s t r i b u t i o n  o f  t r a c k  d e n s i t i e s  a n d  s p o t  a r e a s  o n  t h e  d e t e c t o r  
s u r f a c e  c a n  be v i s u a l i z e d  o n  a  g r a p h ic  d i s p l a y .  The DIGITRACK sy s te m  h a s  
been  t e s t e d  f o r  a n a l y s i s  o f  a l p h a - t r a c k s  r e g i s t e r e d  i n  CR-39 an d  LR-115 
d e t e c t o r s .
SIMPLE LEAD-TIME AND PILE-UP CORRECTION TECHNIQUE USING A GATED PERIODIC 
PULSE TRAIN
J .  G ál an d  Gy. B ibok
N u c le a r  I n s t r u m e n ts  and  M ethods 206 (1 9 8 3 ) 465 -469
In  a  p u l s e - h e i g h t  a n a l y s i s  s y s te m  u s in g  a  g a te d  p e r i o d i c  p u l s e  t r a i n  
f o r  t h e  c o r r e c t i o n  o f  c o u n t in g  l o s s e s ,  i t  i s  shewn t h a t  b o th  t h e  d e a d - tim e  
and  p i l e - u p  l o s s e s  ca n  be c o r r e c t e d  f o r  i f  t h e  c lo c k  p u l s e s  h a v e  t h e  same 
w id th  a s  t h e  s o  c a l l e d  t r u e  p i l e - u p  t im e  o f  t h e  p u l s e  p r o c e s s in g  s y s te m , 
and  t h e  c lo c k  p u l s e s  a r e  r e j e c t e d  from  t h e  p u l s e  t r a i n  i f  a  c o in c id e n c e  
b e tw een  t h e  sh a p e d  c lo c k  p u l s e s  and  t h e  b u sy  t im e  o f  t h e  s y s te m  i s  d e te c te d .  
The t e c h n iq u e  was t e s t e d  b o th  w i th  ra n d o m -p u ls e  g e n e r a to r s  a n d  a  G e(L i )  
d e t e c t o r  ( ®°0o an d  137Cs s o u r c e s ) .  A t c o u n t in g  r a t e  up t o  50 kH z, i t  i s  
shewn t h a t  t h e  o o m e c t io n  was a c c u r a te  t o  - 1 %.
DYNAMIC RAM MEMORY DEVELOPED TOR MICROPROCESSOR 
C s. S á n d o r
D iplom a t h e s i s  K o ssu th  U n i v e i s i t y ,  1983 
( I n  H u n g a ria n )
A NEW AUTOMATIC TRACK COUNTING AND ANALYSING SYSTEM: THE DIGITRACK 
J .  M o ln á r, G. S om ogyi, S . S z i l á g y i ,  К. S e p sy
P ro c . 13 . I n t e r n a t i o n a l  Sym posium  o n  A u to r a d io g r a p h y , T á b o r  (CSSR),  3 -5  May 
1983, p .  90
A m ic r o p r o c e s s o r  s u p p o r te d  i n s t r u m e n t  c a l l e d  DIGITRACK h a s  b een  
d e v e lo p e d  f o r  e v a l u a t i o n  o f  e t c h - t r a c k  p a r a m e te r s  i n  s o l i d  s t a t e  n u c l e a r  
t r a c k  d e t e c t o r s .  The p i c t u r e  a n a l y s i s  i s  p e r fo rm e d  by a  p h o t o s e n s i t i v e  
s e m ic o n d u c to r  d e v ic e  o f  ty p e  F a i r c h i l d  CCD 12Ш С m ounted o n  a  L e i tz  
O r th o lu x  m ic ro s c o p e . One row o f  t h e  p i c t u r e  i s  c o n v e r te d  i n t o  1728 b in a r y  
s ig n a l s  by a  t r e s h o l d i n g  l o g i c .  The p i c t u r e  e le m e n ts  a r e  a n a ly s e d  by a  
m ic ro c o m p u te r  e q u ip p e d  w i th  INTEL 8080 m ic r o p r o c e s s o r s .  T he p a t t e r n  
r e c o g n i t i o n  s o f tw a r e  p r o c e d u r e  s e p a r a t e s  t h e  o v e r la p p in g  t r a c k s  and  d e t e r ­
m ines t h e  nu m b er, s u r f a c e  a r e a  an d  x -y  c o o r d in a te  o f  t h e  t r a c k s  i n  a  g iv e n  
d e t e c t o r  a r e a .  The d i s t r i b u t i o n  o f  t r a c k  s i z e s  and  s p a t i a l  t r a c k  d e n s i t i e s  
i n  a  r a d io g ra m  c a n  be v i s u a l i z e d  on a  g r a p h i c  d i s p l a y .  As th e  DIGITRACK 
sy s te m  w orks a t  low m ic r o s c o p ic  m a g n i f i c a t i o n  ( 2 -1 0  x ) , t h e  a u to m a t ic  t r a c k  
e v a lu a t i o n  c a n  be  p e r fo rm e d  a t  h ig h  s p e e d .
A NEW AUTOMATIC TRACK COUNTING AND ANALYSING SYSTEM: THE DIGITRACK 
J .  M o ln á r, G. Som ogy i, S . S z i l á g y i ,  К. S e p sy
P ro c e e d in g s  o f  t h e  T h i r d  Sym posium  on M ic ro c o m p u te r  an d  M ic r o p ro c e s s o r  
A p p l i c a t io n  B u d a p e s t ,  1 8 -2 1 , O c t ,  1983.  V o l: 2 .
AMPLIFIER AND SIGNAL PROCESSOR SYSTEMS WITH TIME VARIANT PARAMETERS FOR 
SEMICONDUCTOR RADI ATI ON-DEteCTORS
T . L a k a to s
T h e s is  f o r  t h e  c a n d id a te  o f  s c ie n c e  d e g re e  
( I n  H u n g a ria n )
NEW PRINCIPLES AND METHODS FOR IMPROVING THE PARAMETERS 
J .  G ál
T h e s is  f o r  t h e  c a n d id a te  o f  s c ie n c e  d e g re e  
( I n  H u n g a r ia n )
MEASURING METHODS AND CIRCUIT REALISATIONS FOR IMPROVING THE ACCURACY OF 
THE ENERGY AND TIME SPECTROSCOPIC INSTRUMENTS
Gy. B ibok
T h e s is  f o r  t h e  c a n d id a te  o f  s c ie n c e  d e g re e  
( I n  H u n g a ria n )
A NEW SOLUTION OF CONSTANT FRACTION TIMING 
Gy. B ib o k , J .  G á l
X I. I n t e r n a t i o n a l  Syirposium  on  N u c le a r  E l e c t r o n i c s ,  6 -12  S e p te m b e r , 1983, 
B r a t i s l a v a
DATA ACQUISITION AND PROCESSING SYSTEM OF ENERGY DISPERSIVE X-RAY 
SPECTROMETER WITH MICROPROCESSOR
G. H ork ay , M. K i s - V a rg a , T . L a k a to s ,  J .  M o ln á r , M. Z s u rz s
XI I n t e r n a t i o n a l  Symposium On N u c le a r  E l e c t r o n i c s  6 -12  S e p t  1 9 8 3 , 
B r a t i s l a v a
DEVELOPMENT SYSTEM FOR SIGNETICS 8x300 BIPOLAR MICROPROCESSOR BASED ON AN 
8080 MICROCOMPUTER SUPPORTED BY PDP-11 MINI
K. J u h á s z ,  S . L ő k ö s, J .  S z á d a i
y P ’ 83 T h i rd  Sym posium  on M ic ro c o m p u te r  and  M ic r o p ro c e s s o r  A p p l i c a t i o n ,  
1 8 -2 1 . O c t. 1983 . B u d -p e s t
RAM MASS-STORAGE DEVICE WITH 8x300 MICROPROCESSOR CONTROLLER
K. J u h á s z ,  S . Lők’j s ,  J .  S z á d a i
u P ’ 83 T h i r d  Syirposium  o n  M ic ro c o m p u te r  and  M ic r o p ro c e s s o r  A p p l i c a t i o n ,  
1 8 -2 1 . O c t. 1983 . B u d ap es t
MICROCOMPUTER CONTROLLED X-RAY EMISSION ANALIZER (REA)
S . Lokös
M ic ro p ro c e s s o rs  i n  M e d ic a l T e c h n ic s  E s z te r g á n ,  6 - 7 ,  O ct 1983.
LOCAL NETWORK IN THE DATA ACQUISITION AND PROCESSING SYSTEM OF A CYCLOTRON 
LABORATORY
S . Lőkös




Studies o f  (p ,n ) and (p ,y ) nuclear reaction s on the proton bean o f th e  




S o lid  s ta te  nuclear track evalu ation  w ith CCD 
J . ífclnár 
(In  Hungarian)
February 3.




Cyclotron produced rad ioisotopes in  the Pulmonology
L. Kertész (Korányi Kórház Budapest)
(In Hungarian)
February 17.








Bound and resonant s in g le -p a r tic le  s ta te s  in  deformed p o te n tia l 
B. Gyarmati, A. Kruppa, Z. Papp, G y .  Wolf 
(In  Hungarian)
March 10.
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X-ray an a lysis
Prof. H. Ebel (Technische U n iv ersitä t, Wien) 
(In Hungarian)
A pril 14.
Development o f measuring methods and c ir c u its  fo r  the improvement o f  
measuring accuracy o f  energy and tim e sp ectroscop ic instrum ents 
G y . Bibak 
(In  Hungarian)
A pril 28.
Low energy e la s t ic  sca tter in g  on 19F, 116,120Sn nu clei
L. Z o ln a i
(In Hungarian)
May 5.
D ecay E n e r g ie s  o f  N e u tro n  D e f i c i a n t  R a r e -E a r th  I s o to p e s
F . T á rk á n y i  
( I n  H u n g a r ia n )
May 12.
H igh-spin s ta te s  in  the lead region  
Dr. B. Fant
May 19.




L evels o f 14N from the a n a ly sis o f  Doppler broadened у - lin e s  in  the 
I0B(ct,py)13C reaction  
É. P in tye (DOTE)
(In Hungarian)
June 2.
Reduction o f  continuous 8-background w ith beam -pulser in  in-beam  
conversion e lectro n  sp ectroscop ic measurements 
Report on the Rossendorf-Rez-Cracow-Kiev seminar 
A. Krasznahorkay 
t i n  Hungarian)
84
June 9.
e“-e + in tern a l p a ir formation stu d ies w ith SMS 
Z. Gácsi




Inner s h e ll io n iza tio n  by heavy charged p a r tic le s  
Prof. J.M. Hans teen (u n iv ersity  o f  Bergen, Norway)
June 23.
Development o f  energy d isp ersiv e  X-ray spectrom eter and i t s  in te r ­
d isc ip lin a ry  ap p lication s 
J . Bacsó 
(In Hungarian)
June 30.




C alculations and measurements on th e stopping o f r e c o il atom ic n u clei 
re la ted  to  the A pplication o f Doppler e f fe c t  in  nuclear spectroscopy
M.M. Abdel Hady (Ain thams U n iversity , Cairo, Egypt)
September 8.
Research in  Physics in  Portugal
P rof. J.G. Eterreira (U niversity o f  L isboa, Portugal)
September 15.














E xcited  s ta te s  o f  th e 70Ga nucleus
J . Tímár
(In  Hungarian)
Report on th e " In tern ation al Conference on Nuclear P h ysics, F lorence, 




Recent r e su lts  o f  the IBA model 
Prof. P. Lipas (Jyväskylä, Finland)
Novenber Ю.

















Development in  connection w ith  preparation and measurements o f S i (Li)  
d etectors  
J . P álvö lgy i 
(In  Hungarian)
Deaenber 15.
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